OCTOBER, 1959 
Vol. 13, No. 10 


technology 


Fellowship 
and 
Scholarship 
Winners 


1959-1960 


Franklin 


= 


rais 


THE JOURNAL OF THE INSTITUTE OF FOOD TECHNOLOGISTS 


ale 

Farkas Ferren Gumbmann 

Bailey Bednarcyk Coffin 

j 

Ellerbeck Higgins 

Clark Weis 

a 


0 I L P E P P E R M | N T (U. S. P.) 4 Especially recommended for use where the very 


HIGHEST QUALITY TWICE RECTIFIED OL Nive fine peppermint taste and aroma, absolutely free 
A from the weedy and haylike character present in 


ordinary oils, is desired. Useful where low 


OIL SPEAR MINT (nN. F.) at alcoholic strength is necessary; very soluble. 


About three times strength of Natural Oil. 
FINEST SELECTION OF NATURAL OIL 
Our new Catalog/Price List is available 
upon receipt of request on your business 
stationery. Please give your Name and 
Title to insure prompt delivery. 
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Longer life for fruit cake... with Sorbic 


Now you can protect the appetizing appearance, 
taste and aroma of your fruit cakes with Sorbic, And 
you can build fruit cake inventories well in advance 
of the holiday selling season without fear of spoilage. 
That’s because low concentrations of Sorbie retard 
growth of destructive molds and yeasts. Thus, Sorbic 
means more sales, satisfied customers, and bigger 
profits for you. 


Sorbic imparts no flavor or odor of its own when 


used at effective levels. It is digested in the same 
way as butter fat. 

Some bakers have completely eliminated fruit 
cake returns by using low concentrations of Sorbic. 
You can lengthen the selling life of your product with 
this easy-to-use food fungistat. For a sample of 
Sorbie and complete technical information, write 
Department B, Union Carbide Chemicals Company, 


30 East 42nd Street, New York 17, New York. 


for a longer selling life... SORBIC 
UNION CARBIDE CHEMICALS COMPANY 
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UNION 
CARBIDE 
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RESEARCH 
OF DEPTH AND IMAGINATION 


also available in powder form to give further 
application in flavoring. The depth of Firmenich 
research is evidenced in the award of the 

Nobel Prize and four medals administered by the 
oe American Chemical Society. The originality of 
ave Firmenich research has been shared with fellow 
scientists in more than 300 technical papers. Firmenich 
technicians are highly qualified to assist you in the 
use of Firmenich flavors in developing new products, 
in giving fresh appeal to those long established. 


Working in the favorable atmosphere of pure 
research and practical application, Firmenich has 
made imaginative and substantial contributions 

to the field of fiavor. By isolation, identification and 
synthetization, precise and potent flavors, 
possessing all the desirable organoleptic qualities of 
the originals, have beer achieved. By new and 
exclusive techniques, these materials are now 
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Best way to Increase 
Flavor, Texture and Value 


processing. Their carefully controlled quality, uni- 
form from day-to-day, means your formulations 
can be consistent and standardized. 


Food processors have long relied upon the quality 
ingredients distributed to the food industry by Corn 
Products Sales Company: Cerelose dextrose sugar; 
Buffalo, Hudson River and Snowflake starches; Rex 
and Globe corn syrups. These fine products bolster 
the flavor, texture and color of fine foods—factors 
that enhance food value and keep buyers reaching 
for your brand. 
The sugars, syrups and starches available from 
Corn Products Sales Company do more than in- 
crease these desirable food qualities: they save on 
production costs as well. These natural products are 
easy to handle, lead to more efficient, economical 


The experience amassed by our technical repre- 
sentatives in incorporating Corn Products sugars, 
syrups and starches in virtually every type of fine 
food product sold today, is always at your service. 
For full information on how these quality-en- 
hancing ingredients can be adapted to your pro- 
cessing, call our nearest sales office or write direct. 


$=; CORN PRODUCTS SALES COMPANY « 17 Battery Place, New York 4, New York 
Fine Products for the Food Industry: CERELOSE® deztrose sugar + BUFFALO? 


HUDSON RIVER® and SNOWFLAKE*® starches and GLOBE® corn syrups 
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IN THIS ISSUE-— 


THE TECHNICAL ARTICLES IN BRIEF 


Food legislation Symposium on definitions 


and standards 


FOOD STANDARDS SYMPOSIUM. Frank L. Gunder- 
son, moderator. Introduction and background. Frank L. 
Gunderson. What informed consumers expect from food 
standards. Mary B. Wood. The pro and con of standards 
of identity: viewpoints of a professor. K. G. Weckel. An 
industry view of Federal Definitions and Standards of 
Identity. Fredus N. Peters, Jr. 


The four papers that comprise this symposium cover: the 
benefits and disadvantages of the Food, Drug, and Cos- 
metic Act of 1938; consumer, academic, and industry 
viewpoints as to its usefulness; its effect on research; the 
results of an informal survey of food industry opinion; a 
statement, based on the comments elicited by the survey 
questionnaire, of the general philosophy of the industry; 
and “some guide posts along the journey to a solution of 
the problems.” The symposium was directed toward prob- 
lems that have and will continue to have “a very im- 
portant bearing on the work and potential accomplish- 
ments of many food technologists.” Areas stressed were 
(1) the need for accurate, easy-to-understand information 
on the meaning of standards, (2) the need for re- 
evaluation of existing standards to correct for changes 
and new developments, (3) the need for a proper amount 
of flexibility in order to permit ef “change for improve- 
ment of quality or value (of foods) or the introduction 
of new varieties or forms.” (See page 541). 


Aluminum chloride 
precipitation of pectin 


Methodology 


Preparation of pectin from raw papaya (carica papaya) 
by aluminium chloride precipitation method. B. 8S. Bhatia, 
G. V. Kirshnamurthy and Girdhari Lal. 


Since raw materials like citrus peels and apple pomace 
used in other countries for the preparation of pectin are 
not available in India in any substantial quantities, in- 
digenous fruits like papaya (carica papaya) and jack 
fruit (Artocarpus integrifolia), widely available in the 
country, have been tried for the preparation of pectin, 
using the conventional aleohol precipitation method. In 
the present paper results of investigations carried on the 
preparation of pectin from raw papaya by aluminium 
chloride precipitation method are reported. Preparation 
of pectin from raw papaya by aluminium-chloride precipi- 
tation has shown that concentration of 0.5% aluminium 
chloride in the cold at a pH of 3.8 to 4.0 gives the maxi- 
mum yield of pectin. Precipitation at 70° C. lowers the 
vield of pectin, though the quality of pectin is not much 
affected. Jelly grade of pectin prepared from peel of raw 
papaya (18-20% peel in the fruit) is only slightly lower 
than that from peeied fruit. Peeling is therefore not con- 
sidered necessary. Yield of peetin prepared from second 
and third extracts is maximum. Jelly grade of pectin 
goes on increasing up to three extractions, after which it 
starts decreasing. Storage of extract without added SO, 
for 4 days at 2-5° C. or with SO, for 4 days at room tem- 
perature (20-25°C.) does not seem to affeet the jelly 


grade of the pectin. Methoxyl content of the peetins 
prepared from extracts stored up to 15 days with the addi- 
tion of SO, at room temperature or without SO, at 2-5° C, 
seems to remain unaffected. Most of the soluble solids of 
papaya mince are leached out by two cold water extrac- 
tions of 5 minutes each. Loss of pectin in leached water 
is practically negligible. (See page 553). 


Evaluation Frozen fried chicken 
Effect of pretreatment and type of packaging material on 
quality of frozen fried chicken. Agnes Frances Carlin, 
Rose Marie V. Pangborn, 0. J. Cotterill, and P. G. Homeyer. 


This study was made to determine the effect of several 
variables on the stability of frozen fried chicken. The 
influence of the degree of precooking was tested to deter- 
mine whether or not the flavor of partially precooked 
frozen broilers was approximately the same as that of a 
completely cooked frozen product. Three types of pack- 
aging material were used, and the flavor of both the meat 
and the skin was evaluated after storage at 0° F. for 0, 5, 
10 and 15 weeks. After 15 weeks of storage at 0° F., un- 
treated broilers were superior to precooked broilers in all 
palatability factors that were tested. The kind of pack- 
aging used did not significantly affect the flavor changes 
that occurred in untreated or in precooked broilers. 
Broilers precooked for 3 minutes prior to freezing de- 
veloped more off-flavor than did broilers preeooked for 
10 minutes. Flavor changes occurred in the meat as well 
as in the skin of the precooked broilers. (See page 557). 


October Cover: At the beginning of the college year it is 
fitting to honor the recipients of the fellowship and 
scholarship awards administered by the Institute of 
Food Technologists. The names of the keen and person- 
able youths depicted on the cover, the awards they won, 
and the colleges they attend are: 


General Foods Fund Fellowship 
Daniel F. Farkas, Massachusetts Institute of Technology 
William P, Ferren, Rutgers the State University of New 
Jersey 


Michael R. Gumbmann, University of California at Davis 


Gerber IFT Undergraduate Awards 
Judith A. Bailey, Oregon State College 
Norman E. Bednareyk, Massachusetts Institute of Tech- 
nology 
William J. Coffin, lowa State University, Ames 
Ronald L. Ellerbeek, University of Illinois 
Joel D, Franklin, University of California, Davis 
Thomas E. Higgins, University of California, Davis 
Samuel Cate Prescott Fellowship 
Joan Clark, University of California, Davis 
Florasynth Fellowship 
Armand J. Desmarais, University of Georgia 


Alexander E. Katz Scholarship 


Maynard RK. Johuson, Massachusetts Institute of Tech 
nology 


Dodge & Olcott Schelarship 
Edward Weiss, Massachusetts Institute of Technology 
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This message 
concerns the 


Educational progr am expanded | color chart opposite 


for ROCHE BETA CAROTENE 


The Color that Nourishes in margarine, 
edible oils, water-based foods explained to consumers 


At right is a sample of the large color chart which Roche 
has published for distribution to thousands of home eco- 
nomics teachers and their students, to dietitians and others 
interested in nutrition. 


This colorful poster is the latest creative effort in the con- 
tinuing program which Roche is using to educate educators 
— and through them consumers — in the values of pure, 
safe beta carotene. 

We're telling your present and potential customers that beta 
carotene in your foods is an important ingredient . . . that 
it is safe . . . that is provides uniform color . . . that is has 
vital nutritional value because it is provitamin A. Carotene 
is the only color that nourishes. 

Beta Carotene in your products can be a valuable sales aid. 
Your foods are more desirable because they are more at- 
tractive and more beneficial to health. Beta Carotene can 
provide the important plus factor in your sales story. 
Beta Carotene Roche is used in many different foods to 
give color (ranging from pale yellow to deep orange) and 
nutritional value. Some of these foods are: 


Margarine * Salad and Cooking Oils 
Shortening * Mellorine * ice Cream Products 
Pie Crust and Cake Mixes * Baked Goods 
Fruit Drinks, Fruit Juices and Concentrates 
Puddings and Egg Yolk Products * Frozen Foods 
Gelatin Desserts * Confections * Dessert Toppings 
Popcorn * Cheese * Soups * Creamed Foods 
Is your good food on this list? If it is, you will gain from 
the Roche educational program for beta carotene. If it’s 


not, shouldn't it be? Find out now. Call Roche for expert 
advice and technical guidance. 


A NOTE ABOUT LABELS 


You can increase the selling power of your advertising, 
your sales promotion and your package labels when you 


actively promote 
Beta CAROTENE 


as one of zou product ingredients. Why? Because it is 
the only yellow-to-orange color that nourishes. 


Vitamin Division 


HOFFMANN-LA ROCHE INC. .- 


Interesting, 
informative 


YOURS TO USE 


We will gladly supply you with 
reasonable quantities of the 
colorful beta carotene chart, 
the demonstration kit and the 
educational brochure, “The Story 

of Nature’s Yellow,” if you want to use them in your own 
promotion. 


P.S. If you’re the one who removes the color chart from 
this magazine, just put your initials here—____so your 
associates will know where to look for it. Better still, why 
not see that all interested people in your organization have 
a copy of the poster. We'll be glad to send as many as 
you need. 


VITAMINS COME RIGHT FROM 


ROCHE 


Nutley 10, N. J. NOrth 7-5000 


New York City: OXford 5-1400 © In Canada: Hoffmann-La Roche Ltd., 1956 Bourdon Street, St. Laurent, Montreal 9, P. Q. 
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Words and Meanings | 


CAROTENE (sometimes spelled carotin) is the root word. It is the 
s name of certain color compounds which nature puts into some fruits 
“i and vegetables. It is pronounced kar-ro-teen. - 


CAROTENOID describes a family of color compounds, found widely | 
distributed in nature. The ending “oid” is the way chemists say: “like 
carotene.” 


BETA CAROTENE. This is provitamin A (see below). The Greek letter 
beta distinguishes this compound from other carotenoids which have 
no provitamin A value. 


aut? 


PROVITAMIN describes a substance which is changed into a vitamin 
in the body. Beta carotene is provitamin A; the body converts it into 
vitamin A by natural processes. 
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The Safe Pure Color 


Beta carotene, one of nature’s own colors, is found in a wide 
variety of foods which we eat every day. 


Man has duplicated nature’s beta carotene so that both have 
exactly the same properties — safety; purity, at! active color, nutri- 
tional value. Food processors use beta carotene give safe, pleas- 
ing color and nutritional value to many foods arqi beverages. 


The Safe Pure Color With Nutri onal Value 


Because it is provitamin A (see Words 
carotene also provides essential nutritional vc 
good health, we should eat vegetables and fri 
cessed foods which contain beta carotene. 


Why We Must Have Vitamin A 


Vitamin A is necessary to guard the healti} “f our eyes, our 
skin and other parts of our body. It builds resista!. e against infec- 
tions and protects agains: night blindness. Vitumin A promotes 
normal growth from infancy to maturity. 


eanings), beta 
. Therefore, for 
as well as pro- 


Read Your Food Package Lobels 
Many processors use beta carotene to make their 

good foods more appetizing, appealing and nutritious. _ 
Thus, you will see on food packages: “Colored with | 
beta carotene (provitamin A).” This statement means _ 
that these products have been safely colored with nu- 
tritious beta carotene. 


This educational chart is sponsored by 
Hoffmann-La Roche Inc., 

Vitamin Division 

Nutley 10, N. J. 
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Beta CAROTENE Roche 


WITH VITAMIN A POTENCY 


Beta Carotene Roche is carotene in the most highly purified form available commercially. 
It is free of other carotenoids, whose variable color values and lower vitamin A potencies 
often cause trouble in food processing. Standardize on Beta Carotene Roche for true 
carotene yellow color without any tinge of green or red. 

You'll have a better product to make your product better. 


NOW 5 CONVENIENT FORMS 


@ DRY BETA CAROTENE BEADLETS. Type 2.4—S 


Water-dispersible, free-flowing beadlets to 
standardize color of water-base foods. 
Rapidly dispersible with good stability, 
Roche Dry Beta Carotene Beadlets contri- 
bute a clouded effect similar to that pro- 
duced by fruit insolubles. Excellent for 
coloring fruit drinks, gelatin desserts, pud- 


Liquid suspension, 500,000 U.S.P. units of 
vitamin A activity per gram. Excellent for 
natural yellow coloring of foods with high 
fat content: margarine, shortening, lard, 
baked goods, cake mixes, processed cheese, 
egg yolk products, candies, soups, stews, 


Contains 400,000 U.S.P. units of vitamin A 
activity per gram in vegetable oil. Semi- 
solid suspension facilitates exact weighing 
for batch control. Used for same foods 


Roche will custom blend its Beta Carotene 
and vitamin A (acetate or palmitate) in 
vegetable oil exactly to your specifications 
and package in sealed, sanitary batch-sized 


Blends of Beta Carotene Roche and vege- 
table oil are available to your specific re- 
quirements to a minimum dilution of 6% 
beta carotene. Your orders are packaged in 
batch-size, sealed sanitary cans. especially 


dings, dessert toppings, mellorine, confec- 
tions, egg yolk products, baked goods, 
cheese, creamed foods, etc., with true 
natural yellow color. Each gram provides 
approximately 40,000 U.S.P. units of vita- 
min A as beta carotene 


@ 30% BETA CAROTENE IN VEGETABLE OIL 


frozen dinners, toppings, frostings. Easily 
handled: liquid at room temperature. Ex- 
cellent color stability. High purity insures 
uniformity. Ask for free Roche technical 
help with all food-coloring problems. 


@ 24% BETA CAROTENE: SEMI-SOLID SUSPENSION 


mentioned above. Roche Beta Carotene im- 
parts to foods a true, natural yellow color 
without “off” shades. Vitamin A value in- 
herently present adds a nutritional bonus. 


@ BETA CAROTENE AND VITAMIN A BLENDS 


cans carrying labels of your formula. This 
is another example of the extra service 
margarine manufacturers and processors of 
other foods can always expect from Roche. 


@ BETA CAROTENE BLENDS IN VEGETABLE OIL 


labeled for you. Useful for processing baked 
goods, cake mixes, shortening and lard, 
cheese, toppings and frostings, candies, 
soups and stews, frozen dinners. Your foods 
receive vitamin A value at no extra cost. 


VITAMINS COME RIGHT FROM ROCHE 


VITAMIN DIVISION © HOPPMANN-LA ROCHE INC. + NUTLEY 10, NEW JERSEY 


Roche® 


NOrth 7-5000 @ In New York: OXford 5-1400 
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Microscopic investigation Tomato powders 
Microscopic structure and reconstitution of vacuum-dried 
tomato powders. Kk. M. Reeve, Vern F. Kaufman, and 


Franeis F. Wong. 


In the production of tomato juice powder, a paste of 25 
to 36% solids is aerated, spread about 44-inch deep on 
trays, and dried in a vacuum snelf drier. A vacuum of 1 
to 1.5 mm. is drawn and heat is applied to dry the product 
to 3% or less moisture content. Differences in consistency, 
however, suggested need for an evaluation of structure in 
the original juices and pastes as well as in the reconsti- 
tuted product. Microscopic examinations were made and 
it was found that rapid reconstitution usually was charac- 
teristic of those powders made from original products 
which contained a high proportion of intact, separated 
tomato tissue cells. On the other hand, pastes containing 
tissue particles composed mainly of broken cells and cell 
wall fragments were found to form vacuum-dried powders 
which either reconstituted slowly or had inferior econ- 
sistency. Microscopie investigations included examination 
of whole, fresh tomatoes as well as determinations of the 
distributions of the different sorts of tissue particles in 
both original and reconstituted products. The present 
paper describes both observations and a simple procedure 
for evaluating the powders according to powder struc- 
ture and dispersion in reconstituted juices. Reconstituted 
juices made from vacuum-dried tomato powders have the 
same structural characteristics as the pastes used for their 
manufacture. From 70 to 90% of the suspended tissue 
particles of some pastes consisted of broken flesh cells and 
cellulosic wall fragments. The vacuum-dried powders of 
these were slow to reconstitute and the suspension was 
often inferior as a juice. A commercial juice, with intact 
cells comprising about 60% of the suspended tissue par- 
ticles, produced a vacuum-dried powder of excellent re- 
constitution qualities; complete dispersion of the powder 
particles was obtained in 4 minutes. Condition of the 
pectins in the original paste also influenced powder re- 
constitution. Enzymatic degradation of the pectins in a 
paste with a high percentage of intact cells, adversely 
influenced aeration of the paste prior to drying and re- 
sulted in a vacuum-dried powder which constituted poorly 
to give a granular and watery juice. (See page 561). 


Microbiology Pressure packaged foods 
Microbiological aspects of pressure packaged foods. II. 
The effect of various gases. G. L. Hays, J. D. Burroughs 
and R. C. Warner. 


Objective of this study was to determine if any com- 
monly used food propellents would inhibit growth of food 
spoilage organisms. If so, then it might be possible to 
use less severe processes to render “commercially sterile” 
foods pressurized with that gas. Nitrogen did not inhibit 
the growth of any of the test organisms. However, when 
the oxygen content of headspace gases was reduced before 
the containers of media were pressurized, growth of A. 
niger was inhibited. A. niger was the only organism tested 
that did not grow in medium gassed with nitrous oxide. 
When a vacuum was drawn on the cans of media before 
pressurizing with nitrous oxide, none of the mold eul- 
tures grew. Growth of fungi was more effectively in- 
hibited by carbon dioxide than was growth of the bacterial 
eultures tested. The only fungus to grow in medium 
charged with carbon dioxide was yeast from beer but this 
organism did not grow in samples vacuumized before 
gassing. The oxygen content of samples pressurized with 


10 


earbon dioxide had no effeet upon the growth of the bae- 
teria tested. Carbon dioxide not only inhibited the growth 
of A. aerogenes, Cl. botulinum, P. A. No. 3679, Cl. butyri- 
cum, and S. aureus, but also reduced the number of viable 
cells or spores. A similar reduction in viable yeast cells 
also was observed. Using mixtures of nitrous oxide and 
earbon dioxide, it was observed that the inhibiting con- 
centration of carbon dioxide varies with different or- 
ganisms. Since none of the commonly used propellents 
inhibited all test organisms, it was concluded that the 
thermal treatment necessary to render unrefrigerated 
pressurized foods “commercially sterile” will be essen- 
tially the same as for comparable foods canned in the 
conventional manner. (See page 567). 


Microbiology Pressure packaged foods 


Microbiological aspects of pressure packaged foods. III. 
The effect of packaging procedures. FE. Wheaton and Paul 
W. Hardy. 


The increasing interest in pressurized foods stored at 
room temperature makes it necessary to focus attention 
on microbiologieal problems with respect to prevention of 
spoilage and assurance of wholesomeness. Results of 
work reported in this paper indicate that a significantly 
lower incidence of growth occurs when cans are gassed 
while the product is still hot, compared to cans gassed 
after the product has cooled to rvom temperature. Of par- 
ticular importance is the fact that it appears possible for 
the product to become contaminated during gassing if 
organisms are present in the valve stem. No statistically 
significant difference in results was shown with the two 
types of valves employed. In view of the few cases in 
which mold from the product in the dispensing orifice 
penetrated into the ean, further work on the effect of 
valve construction and use appears warranted. Although 
growth of test organisms in some cans may be partly ex- 
plained by high initial load and the resistant strains em- 
ployed, results suggest that proper microbiological control 
in the form of good sanitation should be stressed. (See 
page 571). 


Methodology Evaluation of cell rupturing 


An improved microscopic method for counting ruptured 
cells in dehydrated potato products. R. M. Reeve and 
G. K. Notter. 


Investigations were undertaken to establish standard 
conditions of sample preparation for a more reliable 
evaluation of cell rupturing in products. An improved 
rapid method was developed and found to provide good 
replication for microscopic counts of ruptured cells. De- 
hydrated samples are diluted directly with hot water 
(130°-140° F.), and reconstituted or cooked potatoes are 
diluted with either hot or cold water. An aliquot of the 
suspension is placed in a counting chamber slide of 1-ml. 
capacity and a coverglass added. Rupturing as a result of 
sample preparation is avoided and staining with iodine is 
unnecessary. Replicate counts of 1,000 or more cells each 
at 40X magnification showed close agreement. Close 
agreement between cell rupturing and stickiness in recon- 
stituted products also was obtained. Stickiness increased 
as cell rupturing increased and was pronounced in sam- 
ples with 10% or more of the cells ruptured. The method 
also may be used to determine distributions of separated 
cells and clusters of unseparated cells in products repre- 
senting different stages of manufacture. (See page 574). 
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WHY ARE SO MANY FOOD PROCESSORS 
INTERESTED IN SAFFLOWER OIL? 


SAFFLOWER Since saturated fats have been found to build up cholesterol in the blood- 
stream (one of the suspected causes of atherosclerosis and possibly other 
Ol & metabolic diseases), food processors are turning more and more to the use 
of Safflower oil. For good reason: Research relates Safflower oil to the reduc- 
by PVO Process tion of cholesterol in the blood. Safflower oil is over 90% unsaturated. It is 
over 76% linoleic acid—containing more essential fatty acids than any 
other available vegetable oil or shortening. 


Other attributes, such as clear color, non-reverting flavor and complete 
palatability make Safflower oil one of the most versatile ingredients in the 
food field. Let this dramatically different ingredient give your product a 
new point of difference. Write for literature and samples today. 


Pioneered by 


PACIFIC VEGETABLE OIL CORP. 


DEPT. TK-1 - 1145 SOUTH TENTH STREET - RICHMOND, CALIFORNIA 
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Are you using the right antioxidant? 


High Schaal oven time 


and A.0.M. values 
are important, but... 


. . . do these indices assure long-time stability of 
fats through cooking and processing, as well as 
under normal storage conditions? 


Not necessarily. That is why it pays to use 
Stistane 3, Sustane 3-F or Sistane 5-F. 


These formulations contain propyl gallate for 
high A.O.M. values, but also contain BHA... an 
outstanding antioxidant that gives you additional 
advantages, including excellent carry-through. 

Which of these antioxidants to use is a matter 
for expert analysis and guidance. Feel free to 
consult our Food Service Group. Just write our 
Products Department. 


made in 4 forms, 7 formulations ... keeps lard and shortening fresh. 


UNIVERSAL OIL 
*PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, lilinois, U.S.A. 
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Dye reduction test Microbiological quality 

of poultry 
A resazurin reduction test for the determination of micro- 
biological quality of processed poultry. Homer W. Walker, 
William J. Coffin and John C. Ayres. 


In the present study, an attempt was made to show that a 
correlation exists between numbers of organisms on 
processed poultry and resazurin reduction time and to 
show that such a test might find application in determin- 
ing the bacterial quality of processed poultry. Good cor- 
relation was found to exist between time needed to reduce 
the dye and numbers of organisms/em.? of skin surface. 
Variations in total counts of organisms per em.” of surface 
and reduction time were attributed to the location on the 
bird at which the sample was obtained and temperature of 
ineubation. In general, the variations had little influence 
on the final evaluation of the microbiological quality of 
the bird. It is suggested that this test could be used 
routinely for the examination of processed poultry. (See 
page 578). 


Blanching Relation to drying rates of peas 


The interaction between blanching and drying rates of 
peas. J. C. Moyer, H. R. Pallesen and R. 8S. Shallenberger. 
Blanching, that is, the preliminary heat treatment of raw 
products, has been found to assist in the retention of 
quality and nutritive value of the dehydrated product. 
Blanching may be carried out in either hot water, flowing 
steam or steam under pressure. Steam blanching has been 
found to give higher yields of dehydrated vegetables, bet- 
ter flavor retention and resistance to browning during 
high temperature storage. Blanching has also been re- 
ported to promote faster dehydration, but there is little 
information on the extent to which drying may be acceler- 
ated by the degree of preliminary heat treatment. In the 
present study, peas of varying maturity were blanched 
for various times in water at 210° F. and for two minutes 
in steam under pressures ranging from 0 to 16 pounds per 
square inch. Peas of the Perfected Freezer variety rang- 
ing in maturity from 7.6 to 18.3% aleohol insoluble solids 
were blanched in water at 210° F. for 1, 2, 4 and 8 minutes 
or for 2 minutes in steam at 0. 2, 4, 8 and p.s.i. pressure. 
The moisture loss from each sample was determined dur- 


ing dehydration and related as | > d 

\ Ibs. H.O/ib. dry wt. 
to drying time. The slope of the line of best fit was 
measured as angle © which as a single value represented 
the drying rate of the sample. An analysis of variance 
between maturity of the raw peas, blanching treatment 
and drying rate showed that maturity is a governing fae- 
tor with the drying rate decreasing as the peas become 
older. This maturity effect can be overcome in part by 
increasing the severity of the blanching treatment. Steam 
under pressure appears to offer greater possibilities than 
other methods for reduction of drying time by variations 
in blanching conditions. (See page 581). 


Shelf life of 
poultry meats 


Resazurin reduction tests for shelf life estimations of 
poultry meats. F. FE. Wells. 


Dye reduction test 


There is need for determining bacteriological condition of 
poultry meats in order to be able to predict shelf life and 
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New! Important data on Glycerine 


“Glycerine Properties * Reactions * Performance” is 
a new twenty-page working booklet for anyone inter- 
ested in glycerine. It describes all commercial grades 
and types. It covers storage, shipping and handling 
and a variety of glycerine’s 1500 known applications. 


For the chemist, this new booklet includes conven- 
ient technical data on hygroscopicity, vapor pressure, 


Properties 


HYGROSCOPICITY + STABILITY 


SOLVENT POWER « VISCOSITY 
NONVOLATILITY NONTOXICITY 


TASTE * COMBINING WEIGHT 


GLYCERINE PRODUCERS’ 


solvent power, etc. These are presented under twelve 
subject headings with nine charts and tables. Reactions 
not found in older literature are described. 


le’d like to send you a copy of “Glycerine Properties 
¢ Reactions * Performance.” It may suggest new areas 
of usefulness to you. Address your request to the Gly. 
cerine Producers’ Association. 


Applications 


HUMECTANT « CARRIER 
SOLVENT ¢ LUBRICANT 
SOFTENER EMOLLIENT 


ANTI-FREEZE « ALKYD BASE 


ASSOCIATION * 295 MADISON AVENUE, NEW YORK 17, N. Y. 


13 


| | Bil 
prop \\ 
ee! 
AVIS 
| 
ial 
an 


FOOD TECHNOLOGY, OCTOBER, 1959 


indicate the sanitary conditions under which such meats 
are processed. Some attempts have been made to apply 
dye reduction tests to determine the state of poultry meats 
and poultry products. This study was made to determine 
the relationship of resazurin reduetion to population esti- 
mations on poultry and to evaluate a device for sampling 
a defined area of surface. Reduction tests using both swab 
and wash sampling methods and resazurin dye as the 
indicator were studied. A device for sampling a given 
area of surface by washing the desired area with a sterile 
nutrient solution is deseribed. The sampling device was 
found to be more efficient than the swab in estimating 
numbers of bacteria from a given area. Tests showed that 
with the wash sampler a reduction time of two hours or 
less may be expected at the near spoilage stage. The possi- 
bilities of using this test to estimate shelf-life of poultry 
meat are discussed. (See page 584). 


Pesticidal treatment Effect on flavor 
Effects of certain pesticides on flavor of frozen straw- 
berries. I). A. Tichenor, J. G. Rodriguez, and C. E. 
Chaplin. 


This paper deseribes two years’ flavor evaluation tests 
with frozen strawberries from plants sprayed with each 
of 21 insecticides and five fungicides. Included are 
methods of growing and processing the fruits, and methods 
and results of taste tests conducted in 1957 and 1958. In 


Product Standards for Iran: 


addition to flavor evaluations on the frozen fruit, the 
experiment included studies of the biology of mites and 
insects attacking strawberries and the effectiveness of 
acaricides and insecticides in controlling these pests. 
Chemical residue analyses on the frozen strawberries were 
made by a USDA research laboratory. Because fungus 
diseases and rots may also injure strawberries during wet 
years particularly, a fungicide, captan, was added to all 
spray materials except aramite. Captan and four other 
fungicides were studied separately in 1958. Under the 
conditions of this experiment, none of the pesticides tested 
imparted detectable off-flavors to frozen strawberries, 
even to fruit harvested one day after spraying. In 1957, 
a significant number of judges were able to distinguish dif- 
ferences between samples treated with tedion, parathion, 
thimet, malathion, and guthion; but these differences were 
not considered to be off-flavors. In two instances where 
differences were observed, strawberries from plots sprayed 
with malathion and with guthion, harvested one day after 
spraying, were judged to be significantly better than the 
controls. Apparently these pesticidal treatments had some 
slight temporary flavor effect which the judges found 
desirable. In 1958 tests, significant differences between 
treated and untreated strawberry samples were observed 
in those treated with TDE and with mitox. Again, the 
differences were apparently not off-flavors because the 
treated samples received flavor rating scores which were 
about the same as those of their controls. None of the 
five fungicide-treated samples tested was judged to be 
significantly different from the controls. (See page 587). 


Bureau of Standards Projects, Training Requirements, and 


Regional Coordination® 


Tens ARE MANY PROBLEMS con- 
fronting the introduction and adoption of product 
standards in the Middle East. One of the funda- 
mental difficulties confronting me, as well as many of 
my American colleagues, is the language barrier. 
This, coupled with the unfortunate handicap of 
illiteracy, on the part of many of the people, multi- 
plies the difficulties. The problem is, I might empha- 
size, illiteracy and not native ability—which is high. 

The basic problem begins with where and how, in- 
telligently and effectively, to begin to help correct this 
lack of education and/or illiteracy? Exposure to all 


* Presented at the Intraregional Congress De Normalisation 
Au Moyen-Orient, Beirut, Lebanon, May 7, 1958. 
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T. L. Swenson, Ph.D. 


Chief Advisor, Bureau of Standards, 
United States Operation Mission to 
Iran, International Cooperation Ad- 
ministration, Tehran, tran 


the education in the world will do no good for those 
not prepared or equipped to accept it. In spite of the 
urgent need for enlightenment, learning cannot be 
passed out like so many pieces of candy. 


“HASTE IS MADE SLOWLY” 


In the introduction of a standards program of such 
basic importance to the economy of the Middle East, 
and Iran in particular, ‘‘haste is made slowly.’’ No 
one can be expected to accept and use that which they 
do not understand. I am sure you will all agree train- 
ing is one of the very important aspects of our job. 

Secondly, consideration must be given to the 
medium through which the trained technicians can 
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The baking industry’s leading citizens are discovering—Cinnaquik brings out the best in cin- 
namon! Premixed Cinnaquik ingredients assure a smooth, mellow cinnamon taste; cinnamon 
sweetgoods that stay fresh and moist. Your first batch will prove it. Sweetgoods made with 
Cinnaquik taste better. Important too! Cinnaquik saves labor and money over conventional 
moist mix methods. Quality bakers across the country are switching to Cinnaquik. Find out 
about Cinnaquik for your bakery. Contact your Knickerbocker representative or write: 


KNICKERBOCKER 


M | LLS co. Since 1842 America’s Leading importers of Fine SPICES 


601-621 West 26th Street, New York 1, New York 


15 


| 
& 
& 
1 
is ar e 
thing that 
ver happened | 
| Cinnamon,” | 
Photo: Fabian Bachrach 
| 
| 
4 + 
| 


FOOD TECHNOLOGY, OCTOBER, 1959 


reach the business people, processors, brokers or ex- 
porters to make them aware of the basic objectives of 
the project and its potential value to them, as indi- 
viduals, or to the national economy of Iran. Our 
approach to this problem is the encouragement of the 
organization of trade and/or market or export associ- 
ations. Groups, such as these, furnish practical work- 
ing liaisons. 

A serious handicap encountered in undertaking a 
project of this kind is the limited number of trained 
technicians available for staffing such projects. Dr. 
Khorsand” and I have been spending considerable 
time planning and developing a practical training 
program to fill our required complement of technical 
personnel. 


Dr. T. L. Swenson, Chief Project Adviser, Bureau of Standards 
and Dr. Majid Khorsand, Director, Bureau of Standards, inspect- 
ing test equipment furnished project by I.C.A. 


One of our first responsibilities is to ‘‘train our 
trainers.’’ This must be done if we are ever to assem- 
ble a staff of competent, qualified ‘‘trainers’’ capable 
of passing along to others an intelligent understand- 
ing of standards and their beneficial application to 
commerce. We are gradually overcoming this problem 
through the medium of special training for some of 
our college-trained personnel; namely, sending them 
abroad on ‘‘training grants.’’ Under this project, six 
Iranian students have been sent to the United States 
for periods ranging from six months to two years. 
They are sent to selected universities and/or labora- 
tories or processing plants or all three. Six have 
returned to Tehran and all are presently engaged in 
the preparation of commercial statistical data perti- 
nent to their respective fields of specializations, both 
as it relates to the commerce of Iran and the commerce 
of the Middle Eastern Area as a whole. 

At the present time there is one trainee in the 
U.S.A., and provision has been made to send two 


* Dr. Majid Khorsand, Director, Bureau of Standards, Iran. 
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His Excellency, Dr. Mehran, Minister of Education (center) 
discusses field training assistance with agricultural college super- 
visors in I.C.A. sponsored food processing laboratory. 


others during the present fiscal year. In addition to 
this, at my request, the Ministry of Commerce is ar- 
ranging to bring in two additional foreign advisers 
to work with me. Certainly this is not a one-man job. 


A BASIC PREMISE 


Before going further permit me to present a basic 
premise, which is, I believe, common to all standards 
projects : 

The selection of instruments, their adjustment and 
the maintenance of adjustment must be matched by 
the ability of the operator to read the indicated values 
if reliable data are to be obtained. The trainee must 
understand the significance of each of these items be- 
fore he may know the accuracy of his work and the 
effectiveness of his attempts at standardization. The 
only way in which this can ever be realized is through 
careful training. Unless there is a clear understand 
ing and interpretation of results, as they apply to a 
given standard, the success of the program is doomed 
to failure. 

Iran, at the present time, has no accepted quality 
or performance trade standards for any of its domestic 
or export commodities. Therefore, as a means for 
‘‘improving the quality and grade of exports (so that 
they may find responsive markets both in the United 
States and other countries), the government of [ran 
is co-sponsoring, with USOM/Iran, the Introduction 
and Regulation of trade standards. 

Rather than attempting to spend time and money on 
research formulating or developing new standards | 
have recommended that only those commodity stand- 
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A wide variety of food products enjoy increased appetite appeal seasoned with Bakon Yeast 


New Smoked for foods 


Food products, plain or seasoned, get a zestful flavor boost 
with hickory-smoked Bakon® Yeast. Tasty Bakon is a U.S.P. 
Dried Torula Yeast, salt free, and genuinely smoked for an 
authentic bacon-like flavor. It carries 50% protein and the 
entire vitamin B complex. Bakon is stable and uniform. It 
contains no starch, sugar or meat. Discover for yourself why 
many important food firms now incorporate hickory-smoked 
Bakon Yeast into their products. 


Send for your complimentary test sample today. 


Lake States 


Manufacturer and distributor of Bakon Yeast 
Lake States Yeast and Chemical Division 

of St. Regis Paper Company * Rhinelander, Wisconsin 
SALES OFFICE: 420 Lexington Ave., New York 17,N Y. 
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ards, presently acceptable in world channels of trade, 
be considered for adoption and adaptation to Iranian 
commodities. Initial emphasis will be devoted entirely 
to export items. 

The Government of Iran has contributed rials 
20,000,000 (present rate of exchange rials 76 per $1) 
for buildings to house the project staff, laboratory 
equipment, and supplies. The United States govern- 
ment has spent approximately $400,000 in ‘‘ off-shore’’ 
purchases for laboratory equipment and supplies. 
Most of these purchases have been received and we are 
just starting to equip the laboratories for work. 


THE PROGRAM 


The program, envisioned for the Iranian Bureau of 
Standards (recently proposed to be changed to the 
‘*Iranian Technical Institute of Standards’’) is ex- 
ceedingly broad in scope and varied in its economic 
interests. Its interests embrace activities of tech- 
nological, scientific and public-relations character 
and/or combinations of all three. As a matter-of-fact 
the scope is so broad in its concept as to be almost 
incomprehensible at first glance. The latitude and 
scope of activities makes it advisable to consider, at 
the outset, the design and inauguration of a ‘‘uni- 
form project system’’ wh:ch will provide: first, com- 
petent, practical means for work direction; and 
second, information relative to the efficient pursuit 


MICHAEL’S 
INSTANT VANILLA 
CRYSTALS 


with the full flavor and aroma of the 
vanilla beans from which 
° they are made! , 


Michael’s Instant Vanilla Crystals are 
free-flowing and instantly soluble. 


Michael's Instant Vanilla Crystals are 
made with a sugar base, are completely 
stable, and will retain their flavor and 
aroma for long periods under all con- 
ditions. 


Michael's Instent Vanilla Crystals are 
made by a low temperature process, 
with no loss of true vanilla aroma. Also 
available with added vanillin. 


DAVID MICHAEL & CO., INC. 
3743-63 D Street - Philadelphia 24, Pa. 
Suite 2204 + 203 N. Wabash Ave., Chicage 1, 


David Michael & Co. (Canada) Ltd. 
47 Advance Road, Toronto 18 


of all lines of active endeavor. Such a system provides 
an efficient, analytical basis for work administration 
as well as a sound basis for budget estimates. 

The highly diversified character of Lranian exports 
necessarily demands that quality control and pack- 
aging of all Iranian agricultural export commodities 
be given primary consideration. Checking Ilranian 
food and therapeutic imports for purity must also 
be considered insofar as conformance to import 
standards is concerned. Sampling and checking, to 
determine conformance to standards of quality, and 
performance, on all imports of manufacturer’s goods 
and construction supplies, will in due time receive 
attention. Eventually quality and specification stand- 
ards should be established to develop and enforce a 
‘‘manufacturer’s code’’ in cooperation with manu- 
facturers. 

This code should serve to increase the acceptance 
of domestically manufactured products by the public 
through the maintenance of high manufacturers’ 
standards. To accomplish this manufacturers should 
be free, at all times, to call upon all agencies pro- 
viding technical assistance for suggestions and guid- 
ance in the development of codes for standards as 
well as assisting, wherever possible, in the improve- 
ment of manufacturing techniques. 

A suggested means for the fulfillment of this basic 
need is presented in graph form in the ‘project 
planning outline’’ which will serve as a guide or 
format for drafting broad ‘‘key commodity projects’’ 
as well as for drafting the short-term, finite ‘‘unit 
line projects.’’ These are essential for the completion 
of the over-all project, for purposes of budgeting 
‘*man-hours,’’ and for the estimation of funds neces- 
sary for operation. 

Still another problem relates to the integrity of the 
‘*inspection service unit.’’ This should at all times be 
unimpeachable in its scope. Administratively the in- 
tegrity of the unit, as an unimpeachable source, must 
be maintained at all costs. 


A ‘‘whole-area’’ point of view. 


In suggesting a framework for a broad gauged, 
centralized standards program, the writer is conscious 
that a ‘‘state-side’’ type of program, designed for 
national quality-control, would be too complicated 
and impractical for most under-developed countries ; 
it should be offered first as a simplified program intro- 
ducing only standards of minimum quality-grades ; 
only ‘‘A’’ and ‘‘B’’ quality being acceptable for 
export, the balance of goods remaining for either 
domestic consumption or processing. That the de- 
velopment or considerable expansion of export indus- 
tries in these countries should not injure the market 
of competing countries; that, therefore, in activating, 
a dried fruit export program for Iran, for example, 
its effect on the dried fruit markets of other ICA- 
assisted countries should be considered. Since there 
are many exports of the Middle East and Mediter- 
ranean countries, common to them all, it is the writer’s 
considered opinion that it should be both possible and 
quite practical to think in terms of the whole area into 
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The people we please have particular tastes — and a 
healthy appetite for profits! Our business is formulating 
quality ingredients and lab-controlling their manufac- 
ture. As far as we're concerned, it’s the most important 
business in the world! If you feel intense about the 
future of your product, you need the quality of prod- 
ucts we manufacture for foods worthy of a reputation. 
We'll be happy to hear from you. 


THE GRIFFITH LABORATORIES, INC. 


CHICAGO 9, 1415 W. 37th St. 


UNION, N. J., 855 Rahway Ave. 


LOS ANGELES 58, 4900 Gifford Ave. 
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Re-drying cleaned raisins in packers yard at Ghazvin, 100 
miles west of Tehran. 


which the program of any individual country can be 
coordinated. 

In other words, in spheres of common interest, con- 
tinuing coordination, at the work level, between all 
member countries would: simplify the work and, in- 
sofar as the introduction of standards is concerned, 
the end result would be one of simultaneous uni- 
formity throughout the entire area. Thus, projects of 


PROCTOR 
Continuous Freezers 
and Hardeners 


Double Contact Plate & Tray-all Air Blast 
For Continuous Automatic Production 


Ideal for vegetables, fish, meat, ice 
cream and baked goods. Features 
the new Universal Carrier for pack- 
ages of any size or shape. 


Write for details. Learn how these automatic 
freezers will fit into your existing 
production facilities. 


PROCTOR & SCHWARTZ, INC. 
Philadelphia 20, Pa. 


different ICA/Missions, having the same basic objec- 
tives, would be coordinated into a closely knit intra- 
regional program whose basic objectives would be 
pursued simultaneously. The end results of such prac- 
tical planning should be obvious. 

Possibilities of economic and industrial develop- 
ment in this Middle Eastern area, by adoption and 
regulation of uniform, internationally accepted ‘‘ trade 
standards,’’ should do more than merely capture the 
imagination. Such potentialities should stimulate 
positive action. 


Agricultural college supervisors in workshop training at Tehran 
food processing laboratory. 


Up to the present time little effort has been made to 
bring individual technicians together at the work- 
level for the exchange of ideas at regular intervals, 
whose projects or fields of endeavor possess common 
basic objectives. 

The desirability of establishing continued coordi- 
nation of effort and exchange of ideas between ICA 
missions should offer a personal challenge to each 
project leader and/or technician, to make an intelli- 
gent analysis of all the problems of common interest. 
The free exchange of ideas between technicians of 
various ICA missions, at regular intervals, would do 
much to stimulate potential economic development as 
the result of adoption and regulation of uniform trade 
standards. It is important that we do not lose the 
limited progress already made by permitting good 
individual efforts to dissipate because of lack of co- 
ordination. 

The idea of introducing uniform trade standards is 
relatively new to the various countries of the Middle 
East. That neither the packer nor the exporter can 
arbitrarily set standards, which determine the market 
value of any given commodity, is not clearly appreci- 
ated or understood. 
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FOOD 
PROCESSING 
PROBLEM 


Sunkist technical advisers...over 400 di 


— 


fferent citrus 


products for industry...can help you solve it! 


SUNKIST KNOW-HOW produces the 
finest citrus products to be had. That 
same know-how —the backlog of 
more than 60 years experience—and 
those citrus products—over 400 of 
them—can help solve your food 
processing problem. 

Every course on the American menu 
has profited from Sunkist research or 


Exchange products. We’ve made a 
good condensed soup glorious by add- 
ing a few ounces of Exchange Lemon 
Juice to 100 gallons of it. We have 
stopped pies from ‘“‘bleeding’’ by 
using Exchange Low Methoxy] Pectin 
in the filling. 

And between soup and dessert, 
we’ve devised enough manufactur- 


EXCHANGE BRAND CITRUS PRODUCTS widely used by leading food 


processors include: Lemon Juice.. 


.Orange Juice...Orange Oil... 


Lemon Oil...Frozen Orange Puree...Frozen Lemon Puree... 


Preserver’s Pectin... Low Methoxyl Pectin. 


PRODUCTS SALES DEPARTMENT « 


ing processes for the benefit of the 
American food processor to get Sun- 
kist 118 separate U.S. patents! 

Sunkist technical experts will be 
glad to work with you—in your own 
plant—or for you—in their own citrus 
research department. Write—or, if 
it’s urgent, telephone —and a Sunkist 
man will call on you. 


Sunkist Growers 


ONTARIO, CALIF, 
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Speed 
processing 
the 


natural way 


TAKAMINE ENZYMES 


There is hardly a food product that cannot be improved 
by enzymes, or a process that can’t be aided by these de- 
sirable catalytic agents. Takamine enzymes have been 
especially effective in the production of chocolate syrups, 
wines, ciders, beer, meat tenderizers, cereal products and 
animal feeds. These willing workers offer these basic 
advantages: 


e@ Are of natural origin. © Highly specific in their actions. 
@ Work best at mild temperature and near-nevtral pH. 
e Act rapidly at relatively low concentrations. * Readily 
inactivated when action is complete. 


Takamine research is constantly developing new ma- 
terials and methods for the food processing industry. We 
may be able to help solve your particular processing 
problem. Please write us for complete information. 


it will TASTE better, LOOK better, SELL better 
with Takamine Enzymes! 


TAKAMIN Miles Chemical Company 


Cpronounce it division of Miles Laboratories, Inc. 


Tack-a-ME-nee) Clifton, New Jersey 
9TAK-20 phone PRescott 98-4776 or TWX PAS-76 
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“AN UNMEASURED SUPPLY OF FACILITIES 
AND ABILITIES” 

Teaching people to accept and practice grading 
products of commerce to standards presents an enor- 
mous educational task, made even more difficult and 
complicated because of illiteracy. In their ignorance 
of fundamental concepts of good practice in the fields 
of market grades and standards they are inclined to 
resist new ideas and change, to the uimost. Thus, it 
is apparent that solutions to these problems must be 
approached with the thought that there are estab- 
lished criteria and existing precedents. What we have 
is an unmeasured supply of facilities and abilities 
from which to shape something new. 

It is obvious that we cannot undertake solving every 
economic problem complicating regional coordination 
and development. Collectively and regionally, we 
will, in time, have accumulated a foundation of infor- 
mation and ideas on which future adoption of uniform 
trade standards can be established permanently 
throughout the entire area. 

By taking a broad perspective and looking at all the 
problems, their interrelationships become discernible. 
We can, I am quite confident, discover clues for the 
solution of mutual problems whose basic objectives are 
common to all. I have a philosophy relative to our 
respective missions or ass:gnments to these various 
host countries in which we work. It is quite clearly 
expressed in the following old Chinese proverb: 


“If you plant for a year—Plant grain. 
If you plant for 10 years—Plant trees. 
If you plant for 100 years—Plant men.’’ 
If, however, we are to realize any fruits from our 
labors, we must first ‘‘Plant ideas.’’ 


My one sincere hope is that those ideas which I have 
sought to plant will bear fruit in time. ‘‘Inshallah.’’* 


* A common arabie expression meaning ‘‘God willing.’’ 


CANADA DEPARTMENT OF AGRICULTURE 
RESEARCH SERVICES NOW CONSOLIDATED 


All the research services formerly in the Canada 
Department of Agriculture were reorganized on April 
Ist, 1959, into one group now called the Research 
Branch, Canada Department of Agriculture, with its 
own Deputy Minister, Director General, ete., and 
headquarters at Ottawa. Several institutes have been 
formed at Ottawa to conduct investigations into the 
more fundamental and longer term national problems. 
The field units will continue very much as before, ex- 
cept where there were larger groups of many scien- 
tifie disciplines. In these instances they have been 
combined under one Director as a regional Research 
Station. The purpose of the reorganization in the 
research facilities of the Canada Department of Agri- 
culture, was to simplify administration and increase 
the efficiency of research investigation. 
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Nominations Now Open for 


The Institute of Food Technologists, Donor, an- 
nounces the opening of nominations for the second 
FOOD TECHNOLOGY ACHIEVEMENT AWARD. 
The award consists of the following: To the Company 
or Institute, a bronze plaque. To the individual(s) 
judged to have made major contributions to the 
achievement, either through basic research or develop- 
ment, public recognition at the time of presentation 
of the Award, and an engrossed plaque. 

The purpose of this award is to recognize and honor 
an outstanding food process and/or product, which 
represents a significant advance in the application of 
Food Technology to food production, and which has 
been successfully applied in actual commercial opera- 
tion at least six months but not over four years prior 
to the date of calling for nominations. Insofar as 
possible, this Award shall be personalized by public 
recognition of the individual(s) responsible for the 
achievement. 


AWARDS 
The Babcock-Hart Award 


Donor: The Nutrition Foundation, Inc. 

Awarp: $1,000.00 and an engrossed plaque. 

Purpose: To honor a person who has distinguished 
himself or herself by contributions to Food Tech- 
nology which have resulted in improved public health 
through some aspect of nutrition or more nutritious 
food. 

NoMINATIONS: Nominations may be made by any 
member of the Institute of Food Technologists. Nomi- 
nations shall be in letter form giving a biographical 
sketch of the nominee and detailing the contributions 
that would qualify the individual for the award. 
Nominating letters shall be limited to two, single- 
spaced, typewritten sheets. This Award can be made 
only for technological developments or scientifie con- 
tributions which lead directly to technological de- 
velopments. January Ist is the deadline for receiving 
nominations. Address letter to the Secretary, Insti- 
tute of Food Technologists, 176 W. Adams St., Chi- 
eago 3, Illinois. 


Of Professional Interest 


Food Technology Industrial Achievement Award 


CALL FOR NOMINATIONS 
Any member of the Institute of Food Technologists 
may make nominations for the Award. Each nomina- 
tion must be in letter form and include the following: 

Name of Company or Institution. 

Name of Product and/or Process. 

Description of Product or Process. 

Statement of reason for considering this a meritori- 
ous achievement. 

Statement listing individuals chiefly responsible for 
the achievement and their individual contribu- 
tions. 

Statement indicating the time and extent of com- 
mercial utilization. 

Nominations must not exceed three, single-spaced, 
typewritten pages. December Ist is the deadline for 
receiving nominations. Send nominations to the 
Secretary, Institute of Food Technologists, 176 West 
Adams Street, Chicago 3, Illinois. 


The Nicholas Appert Award 


Donor: The Institute of ood Technologists. 

Awarp: This Award, originated by the Chicago 
Section of the Institute of Food Technologists, con- 
sists of a Bronze Medal (furnished by the Chicago 
Section) and an honorarium of $1,000.00, 

Purpose: To honor a person for pre-eminence in 
and contributions to the field of Food Technology. 

NoMINATIONS: Nominations may be made to the 
Executive Secretary by any member of the Institute 
of Food Technologists. Nominations shall be in letter 
form giving a biographical sketch of the nominee and 
detailing the contributions that would qualify the 
individual for the award. Nominating letters shall 
be limited to two, single-spaced, typewritten sheets. 
January Ist is the deadline for receiving nominations. 
Address letter to the Secretary, Institute of Food 
Technologists, 176 W. Adams St., Chicago 3, Illinois. 
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Fast—This is how food processors with 
whom we do business like their vitamin A to be supplied. 

We do our best to accommodate them. This sometimes entails 
a missed dinner or a short weekend, which is all right with us. 

It's all right because vitamin A is the mainstay of our busi- 
ness. Has been for more than 20 years, and we spend a lot of 
time thinking about it. Much of the thinking nowadays is 
pointed toward helping you keep your vitamin A inventories 
thriftily low. 

You turn this trick by getting our Myvax® Vitamin A Acetate 
or Palmitate in premeasured cans that come to you as you need 
them—fast. We've developed a fair degree of agility, too, with 
Myvax Dry Vitamin A Palmitate. You fire the starting gun by 
writing Distillation Products Industries, Rochester 3, N. Y. 
Sales offices: New York and Chicago « W. M. Gillies, Inc., 
West Coast ¢ Charles Albert Smith Limited, Montreal and 
Toronto. 


leaders in research and 
production of vitamin A 


Distillation Products Industries 
iso division of Eastman Kodak Company 


Directory of 
IFT Committees—1959-1960° 


T= USEFULNESS of this directory 
of IFT Committees needs no elaboration. These are 
the Committees and these are the able and *‘ Institute- 
spirited’’ people who man them. Their over-all com- 
mitment is to study and resolve the major problems 
that confront a professional society like IFT. Broadly 
speaking, a professional society has responsibilities 
with respect to: the administration of its business 
affairs; the professional status of its members; the 
quality of the scientific or technological product of 
their efforts; professional training; recognition of 
achievement; and, of great importance, responsibili- 
ties with regard to relations with the public and with 
the scientific community. It will be evident in this 
directory that all of these areas, and more besides, are 
served by the various IFT Committees herein listed. 


Contents 
EXecurviIveE COMMITTEE OF THE COUNCIL 
Mr. Ray Wakefield, Chairman 
STANDING COMMITTEES 
Committee on Awards 
Mr. Alan Richardson, Chairman 
Committee on Civil Defense 
Dr. Richard Forsythe, Chairman 
Committee on Constitution and By-Laws 
Dr. Byron Shinn, Chairman 
Committee on Education 
Dr. Robert Schaffner, Chairman 
Committee on Exhibits—Annual Meeting 1960 
Mr. Hugh Griswold, Chairman 
Committee on Finance 
Dr. Arthur Prater, Chairman 
Committee on History 
Dr. Zoltan Kertesz 
Committee on Membership 
Mr. Charles Flynn, Chairman 
Committee on Nominations 
Mr. B. Grossi, Chairman 
Program Advisory Committee 
Dr. Bernard Proctor, Chairman 
Program Committee—Annual! Meeting 1960 
Dr. George Stewart, Chairman 
Committee on Publications 
Dr. Howard Spencer, Chairman 
Committee on Qualifications 
Dr. George Brissey, Chairman 
Committee on Resolutions 
Dr. Harold Sehultz, Chairman 


TECHNICAL COMMITTEES 
Committee on Citrus Products 
Mr. Charles Brokaw, Chairman 
Committee on Food Additives 
Dr. John Mahoney, Chairman 
Committee on Taste Testing 
Dr. H. L. Stier, Chairman 
“Names of the Committees, their respective objectives, 
names of chairmen and members are provided. Space limita- 
tions prevent the inclusion of addresses except in special in- 
stances where the addresses have particular usefulness. Where 
addresses are not furnished, the reader is referred to the Insti- 
tute of Food Technologists’ Directory of Members, 1959. 
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Cake drama in three acts, 


Curtain raiser Here is a rather thick but 
pourable batter with a very slight curdle. 
Below it, a peek into the live batter, 
one hundred times actual size, reveals 
a wide distribution of air bubble sizes. 
Not all the fat has been used up in 
making bubble walls. Darker areas of re- 
serve fat are seen by the naked eye as 
curdle. Then, as the relatively weak- 
walled bubbles gently break during bak- 
ing, the fat assumes its second role of 
coating the gluten-and-starch frame- 
work. First-act climax: a good cake. Ex- 
cellent volume, fine and even grain, thin 
cell walls, whiteness. 


EPILOGUE: Texture, both of the batter and of the cake, 
depends on the emulsifier. With Myverol® Distilled Mono- 
glycerides, the texture is subject to practical engineering 
control, regardless of the fine points of underlying theory. 
Such control is both possible and economical because we, 
in our own production, have the precise control that 


distillers of monoglycerides 
made from natural fats and oils 


Distillation Products Industries is « division o¢ Eastman Kodak Company 


starring the emulsifier 


Plot thickens It’s the same formula 
otherwise, but emulsifiers have been 
chosen to make a very smooth, very thick 
batter. In the photomicrograph you see 
why there's no curdle: all the fat has been 
used in making big, thick bubble walls 
You also see why the batter is so viscous: 
the big bubbles get in each other's way. 
Here, alas, the emulsifier builds too much 
strength into the bubble walls. Suspense. 
By the time the bubbles finally do break, 
considerable gas pressure has built up 
The sudden release of energy shatters the 
still tender skeletal structure. Tragedy! 


ZZ 


Gillies, Inc., 
Montreal and Toronto. 


Anticlimax Now we have swung off 
to another extreme, using in the same 
formula emulsifiers that produce a very 
smooth and very thin batter. Note the 
small, uniform bubbles floating in a sea 
of liquid. (There's your low viscosity.) 
Note the fat all used up in making the 
bubbles strong. (No curdle.) Finale: in 
the oven, sudden energy release produces 
the same collapse as in Act II, with thick 
cell walls and open grain. 

Program note: The offstage voice advanc- 
ing hypotheses about bubble strength is 
that of one batter theoretician among 
many. He has never been inside a cake 
in the oven. 


comes from segregating fats as vapors. Interested in what 
we can do for you with this unique power? For particu- 
lars, write Distillation Products Industries, Rochester 3, 
N. Y. Sales offices: New York and Chicago ¢ W. M. 
West Coast ¢ Charles Albert Smith Limited, 


Also ... vitamin A in bulk 


and pharmaceuticals 
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| Ap Hoc CoMMITTEES 

Ad Hoe Committee on High School Career Day Activities 
Dr. Gale Ammerman, Chairman 

Ad Hoe Committee on International Congress on Food 
Technology 
Dr. Emil Mrak, Chairman 

Ad Hoe Committee on Publications (sub-committee ) 
Dr. Howard Spencer, Chairman 

Ad Hoe Committee on Regional Boundaries 
Dorothy Ann Huber, Chairman 

Ad Hoe Committee to Study Administrative Pol'y 
Dr. George Garnatz, Chairman 

Ad Hoe Committee to Study the Desirability of Making 
Grants from the Institute Treasury to Small Regional Seec- 
tions 
Dr. Imri Hutchings, Chairman 

Ad Hoe Coiamittee to Study IFT Journals 


Dr. Imri Hutchings, Chairman 
Add the vital 4 > Ad Hoe Committee to Study and Recommend a Public Rela- 
. -_ tions Program for the Institute of Food Technologists 


Mr. Loren Sjéstrém, Chairman 


A iy Mg Ad Hoe Committee to Study Ways and Means of Advancing 
the Science of Food Technology 
Dr. Imri Hutchings, Chairman 


| Liaison REPRESENTATIVES 
‘ | Liaison Representative to the Agricultural Research Institute 
i of the National Research Council 
Dr. Ira Somers 


Oy ; IFT Representative to the Council of American Association 
to your \ y for the Advancement of Science 
¥) Dr. Charles Frey 
. ' 7 Liaison Representative to the Food & Nutrition Board of the 
Infant and . National Research Council 
Dr. Bernard Proctor 


Liaison Representative to the Food Protection Committee of 


Dietary Foods 4] | the National Research Council 
Dr. John Mahoney 
Liaison Representative to the U. 8S. National Committee for 
the International Institute of Refrigeration 
‘ , Dr. H. C. Diehl 
SHEFTENE concentrated high-quality milk pro- 
tein supplements qualify in every respect as excel- Executive Committee of the Council 


lent nutritional supplements for infant, special The responsibility of this Committee is to exercise for and 
dietary and geriatric foods. Ti : on behalf of the Council all of the functions the Council may 
y Gortatete - eval. ally authorize by resolution. See Article VII, Section 7 of the Con- 
rich in lysine and tryptophane, are highly digesti- | stitution; Artiele XVI, Section 2, (a); Article XX, Section 2; 
‘ | Artiele V, Sections 1 and 3; Article VII, Sections 1 and 2; 
ble and are virtually tasteless and odorless. | Astisle X, Gectlens 1 and $; Appendix to the By-Laws, and 
Article LX, Sections 1, 2 and 6 of the By-Laws. 
SHEFTENE CALCIUM CASEINATE is a water 
dispersible powder, low in sodium, with a tein 
President Past President 
content of 90%. Mr. Ray Wakefield Dr. Aksel Olsen 
Gerber Products Company 101 Crestwood Lane 
SHEFTENE SODIUM CASEINATE, besides 445 State Street Harbor Bluffs 
Fremont, Michigan Largo, Florida 
being an ideal nutritive supplement, serves as an 
President Elect Treasurer 
Dr. Imri Hutchings Dr. Arthur Prater 
products. H. J. Heinz Company Gentry, Ine. 
P. O. Box 57 2076 Terminal Annex 
Pittsburgh, Pa. Los Angeles, California 


effective functional agent for a wide variety of food 


Use either or both to increase the nutritive value 
and appeal of your product line. Samples and tech- 1959-1960 
nical data available on request. Write Dept. FT-109. Dr. George Garnatz Dr. Edward Burns 
The Kroger Foundation Texas A & M College 
2565 Fleetwood Avenue College Station, Texas 
Cineinnati 11, Ohio Mr. Leslie Rutledg 
ao Mr. Leshe edge 
HEFPFIELD CHE MI cA L | Dr. Philip Bates Stokely-Van Camp, Ine. 


Carnation Company 
Norwich, 0. ¥. 363-17th St. 


A DIVISION OF NATIONAL DAIRY PRODUCTS CORPORATION Santa Monica, California Dr. Osear Skovholt 
Western U.S. distribution through Dr. Clarence Wiesman Quality Bakers of America 
Van Waters & Rogers, Inc. — Seattle, Spokane, Portland, Dallas, Houston Armour and Company Co-op. Ine. 
Braun-Knecht-Heimann Co. — San Francisco, Salt Lake City, Denver Union Stock Yards 120 West 42nd St. 
Braun Chemical Company — Los Angeles, San Diego, Phoenix, Albuquerque, £1 Paso Chicago, Illinois New York 36, New York 
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\ 

Nestlé’s . . . Peter’s . . . Runkel’s \ 4, f 
chocolate liquors and coatings are backed - 
by Nestlé’s famed “Quality Control”=""/// 
from selected cocoa beans to final Gb 


delivery. Leading bakers depend on Nestlé. 


NESTLEs 


= THE NESTLE COMPANY, INC. 


WHITE PLAING, 


®rrade Mark Reg. 
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Committee on Awards 


This committee is responsible for the administration of the 
Awards program of the Institute in accordance with the policies, 
rules and regulations governing awards as amended to August 
1958. 

Revisions to these rules and regulations may be made during 
the current year. The chairman will be appraised of any 
changes as soon as they are made by the president of the 
Institute. 


Mr. Alan Richardson, Chairman, California Packing Company, 
215 Fremont Street, San Franciseo, California 

Dr. Horace Sipple, Vice Chairman, The Nutrition Foundation, 
99 Park Avenue, New York 16, New York 

Nicholas Appert Award Jury: Dr. George Beach, Chairman, 
Libby, MeNeill & Libby, Blue Island, Illinois 

Babeock-Hart Award Jury: Dr. Aksel Olsen, Chairman, 101 
Crestwood Lane, Harbor Bluffs, Largo, Florida 

Food Technology Achievement Award Jury: Dr. Berton Clark, 
Chairman, 413 Division Avenue, Oak Park, Illinois 

International Award Jury: Dr. Emil Mrak, Chairman, Univer- 
sity of California, Davis, California 

Graduate Awards Jury: Dr. Margaret Ives, Chairman, American 
Can Company, Barrington, Llinois 

Undergraduate Awards Jury: Dr. A. N. Stuart, Chairman, Wm. 
Underwood Company, One Red Devil Lane, Watertown 72, 
Massachusetts 


Committee on Civil Defense 


The primary objective of this committee is to create an 
awareness in the members of the Institute of Food Technologists 
of the problems that could be faced by the food industry in 
case of a national emergency. 

To prepare, with the assistance of all available governmental 
agencies and documents, an educational ‘‘file’’ to be available 
for IFT members in addressing local sections or other similar 
meetings. To encourage local sections to include in their pro- 
gram at least once during the year a discussion of the Civil 
Defense of the Food Industry. To formulate plans for nation- 
wide complete coding of food packages for the purpose of being 
able to identify contaminated food produets in the case of an 
emergency. 


Dr. Riehard H. Forsythe, Chairman, Henningsen, Ine., Box 
2327, National Station, Springfield, Missouri 

Dr. Frank Gunderson 

Mr. John Kilbuek 

Dr. Emil Mrak 


Dr. Robert Baldwin 

Dr. Franklin Barber 

Dr. Howard Bauman 

Dr. Rudolph Ellinger Dr. Roy Newton 

Mr. William Ferracone Mr. George Putnam 
Dr. Keith Lewis 


Committee on Constitution and By-Laws 


GENERAL OBJECTIVES : 

1. The committee shall receive proposals for amendments to the 
Constitution. These it shall study and make recommendations 
thereon for submission to the Executive Committee of the 
Council. 

. Where, in the judgment of the committee, changes in the 
Constitution are indicated, the committee may seek formal 
recognition of the need by submitting a proposal for the 
required number of signatures to permit formal action to be 
taken. 

3. The committee shall on request of the Council, or the Exeeu- 
tive Committee of the Council, offer interpretations of the 
Constitution or of the By-Laws. 

. The committee should be advised of needed changes or pro- 
posed changes (ineluding additions) in the By-Laws, so that 
such changes may receive proper study to avoid possible con- 
fliets with other sections of the By-Laws or with the Con- 
stitution. 

5. Where the Council amends the By-Laws without previous 
consultation with our committee, a copy should immediately 
be sent to our committee for review. 


Specivic ASSIGNMENTS: 

The committee will study the following sections of the Consti- 
tution and, if possible, make a report to the mid-year meeting 
of the Executive Committee. 


Constitution: 
1. Article VI—Section 4 3. Article X 
2. Article VII—Section 2 4. Article XVI 
5. Article XX 


By-Laws: 

It should be noted that Article [V—Section 1; Article V— 
Section 3. b. and Article [X—Section 4 were changed by action 
of the Council at Philadelphia and should be so printed in the 
revised By-Laws. The following needs further study: 

Article V—Section 1 


Membership: 

Dr. Byron Shinn, Chairman, Armour and Company, Union Stock 
Yards, Chicago, Illinois 

Mr. Carl Pratt 

Dr. Mareus Wegner 


Dr. LaVerne Clifeorn 
Mr. Hugh Griswold 


Committee on Education 


This committee has proposed a model curriculum and is 
eurrently surveying industry to determine its needs for Food 
Technologists. During this coming year, the committee will 
attempt to accomplish the following objectives: 


1. Complete survey and make arrangements for its dissemina- 
tion. 

2. Review the proposed model curriculum to determine if any 
modifications are in order, and to discuss them at a joint 
industry-academie conference if one is held in the spring of 
1960. 

. Investigate the organizational plans for Food Technology 
within our Universities and Colleges offering Food Tech- 
nology and possibly make plans to discuss related problems 
at the proposed conference. 

. Make recommendations to the Executive Committee and 
Council of the Institute regarding the steps that should be 
taken to expedite the adoption of the model curriculum by 
our educational institutions. 

. Make recommendations regarding action that should be 
taken by the Institute in order to interest more students to 
enroll in Food Technology, Food Science and Food Engi- 
neering, possibly through the revision and publication of 
the Food Technology professional career brochure. 


Membership: 
Dr. Robert M. Schaffner, Chairman, Libby, MeNeill & Libby, 
200 South Michigan Avenue, Chicago 4, Illinois 
Dr. LaVerne Clifeorn Dr. Harold Rich 
Mr. John Heinen Dr. William Shannon 
Mr. Varnum Ludington Dr. George Stewart 
Mr. Howard Milleville Dr. A. N. Stuart 
Dr. Reid Milner Mr. Charles Townsend 
Dr. Kenneth Weckel 


Committee on Exhibits 


The purpose of this committee is to assist the Executive 
Secretary in the handling of exhibits at the 1960 Annual meet- 
ing in San Francisco. Activities of the committee will be 
directed by the Executive Secretary. 

Mr. Hugh Griswold, Chairman, Owens Illinois Glass Company, 
500 Sansome Street, San Francisco, California 
Mr. F. Leslie Hart 
Mr. R. J. MeGrath 


Mr. Gordon Miller 
Mr. E. L. Mitchell 


Committee on Finance 
This committee has the general responsibility of initiating 
policy in respect to the handling of Institute finances, of 
approving the annual budget, and of discharging such other 
duties in connection with the business affairs of the Institute 
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Zooming sales of National Specialties in canned, frozen and dry 


mix or combination form indicate a vastly increased American 


=. 


ys | Y) f 4,7) interest in the culinary delights of other peoples. They like 

the stimulating and distinctive flavors of PIZZA, CHOW 
Uy, MEIN, BLINTZES, BORSCHT, CURRY, CHUT- 


NEY and ENCHILADAS .. . but here indeed the 
flavor must be right! If it isn’t, despite the lure of 
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exotic names and places, Mrs. Housewife will 


not buy a second time. The general popularity 


of National Specialties can often obtain your 


first sale... the second and ail thereafter 
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can only be insured by a quality product 


that lives up to the family’s highest taste 
expectations. The D&O Flavor Laboratories 


have developed an entire group of Seasonings 


for National Specialties, for just this purpose. In 


exhaustive tests with the finished products they have 


given excellent results. Trail quantities will be sent for 


your consideration on request . . . and individual develop- 


ment undertaken in the labs on specific problems. Consult D&O. 


Write 


/ 
ou: 
enti’ for copy of 
“The Changing 
World of Food.” 
OUR 161st YEAR OF SERVICE yp 


DODGE & OLCOTT, INC. |] DX 


180 Varick Street, New York 14, N. Y. ESTABLISHED 1198 
Sales Offices in Principal Cities 


Essential Oils 

Arwaatic Chemicals 
Bases 
Fiavor Bases 

Dry Soluble Seasonings 
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MAGNUS, MABEE & REYNARD, INC. 


Since 1895 . . . The World's Most Famous Supplier of 
Essential Oils, Concentrated Flavors, and Basic Perfume Oils 
16 DESBROSSES STREET, NEW YORK 13, N. Y. 


as may be assigned to it by the Treasurer. By-Laws, Article 
VI, Sections 1 and 2 and Article IX, Section 3. 

In addition, the following assignment has been given this 
committee: ‘‘As soon as possible, but at the latest by the 
December meeting of the Executive Committee, prepare recom 
mendations for a procedure to handle funds to be used for the 
purpose of advancing the Science of Food Technology. This to 
provide a receptacle to receive surplus funds of the Institute, 
plus any donated funds from outside sources.’’ 


Membership : 
Dr. Arthur Prater, Chairman, Gentry, Inec., 2076 Terminal 
Annex, Los Angeles, California 
Mr. Ray Junk, Vice Chairman, C & H Sugar Ref. Co., 1219 Lom 
bard Street, San Francisco, California 
Mr. Stephen Galvin Dr. John Jackson 
Dr. Howard Spencer 


Committee on History 


. The committee will submit to the Editor manuscripts cover 
ing history of the Institute with recommendations as to how 
they wish these published. These will be reviewed by the 
Editor and after consultation with the committee, the Editor 
will be prepared to make a recommendation at the Deeember 
meeting of the Executive Committee. 

2. Members of the committee will be selected to prepare the 
following reports: 
a. History of the Regional Sections. 
b. History and recipients of IFT awards. 
e. History of the IFT publications. 

. The present general history covers the period up to 1947. 
Work will be started to add additional years of history to 
supplement the original work. 


Membership: 

Dr. Zoltan Kertesz, Chairman, N. Y. Agricultural Experimen* 
Station, Cornell University 

Prof. Samuel C. Preseott, Honorary Chairman, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 
Mr. Fred Baselt Dr. E. A. Beavens 
Dr. William Cruess Miss Dorothy Ann Huber 
Dr. John Nair Dr. Guy Woodroof 


Committee on Membership 


The objective of this committee is to initiate, guide and en 
courage local and national activities for increasing the national! 
membership. Members are the secretaries of all regional sec 
tions. 


Mr. Charles Flynn, Chairman, General Foods Corporation, 555 
South Broadway, Tarrytown, New York 


CHICAGO 
Mr. Henry Furgal 
NORTHERN CALIFORNIA 
Mr. Dave Eolkin 
NORTHEAST 
Mr. Earl MeFee 
SouTHERN CALIFORNIA 
Mr. Robert MeGrath 
Sr. Lovis 


Mr. Albert Rohland, Jr. 


New YorK 

Mr. Norman Ishler 
FLORIDA 

Mr. Howard Todd 
WESTERN NEW YORK 

Dr. Claude Bice 
Great LAKES 

Dr. Irving Pflug 
PHILADELPHIA 

Mr. Robert Lawhorn 
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Puget Sounp WISCONSIN 

Mr. John Simon Dr. Andrew Rice 
AMES MINNESOTA 

Dr. Frances Carlin Mr. Roger Hefty 
Kansas CITY 

Dr. Harrison Newlin 


MOHAWK VALLEY 
Mr. H. Charles Nixon 


OnI0 VALLEY JAPAN 
Dr. Wilbur Gould Dr. Masao Fujimaki 


Wasuineton, D. C. 
Mrs. Elsie Dawson 


Committee on Nominations 


The nominees for officers and councilors-at-large shall be 
selected by the Committee on Nominations as prescribed in 
Article VIII, Section 1, 2 and 3 of the Constitution and Article 
IX, Section 7 of the By-Laws. 


Membership: 
Mr. B. Grossi, Chairman, Gerber Products Company, 9401 San 
Leandro Blvd., Oakland, California 
Mr. C. G. Beisel 
Dr. Carl Koonz 


Dr. Kenneth Morgareidge 
Dr. W. R. Roy 


Program Advisory Committee 


This committee shall be responsible for making recommenda- 
tions on long range policy in regard to annual meeting pro- 
grams. These recommendations shall include: 

1. A list of the phases of Food Technology which are appropri- 
ate to include in a program, especially any recommendations 
for changes from previously established patterns. 

2. Any limitations on the number of papers and number of 
concurrent sessions which are appropriate for the meetings. 

3. Any other policy matters which are pertinent to the conduct 
of the program at an annual meeting. 


Membership: 
Dr. Bernard Proctor, Chairman, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 

1959-1960 

Dr. H. E. Robinson 

Dr. J. M. Sharf 

1959-1962 
Mr. Fred Baselt 


Dr. M. J. Copley 
Dr. J. A. Dunn 


1959-1961 
Dr. George Stewart 


Annual Meeting Program Committee 


This committee is responsible for preparing the program for 
the 1960 Annual meeting in San Francisco, including the pro- 
gram for the Conference to be held in the Hawaiia) Islands 
following the Annual meeting. The operations of 1is com- 
mittee are prescribed in Section III and Section IVB of the 
Policies and Rules Pertaining to Annual Meetings of the 
Institute of Food Technologists. 


Membership: 

Dr. George Stewart, Chairman, University of California, Davis, 
California 

Dr. Hans Lineweaver, Vice Chairman, West Utilities Research, 
United States Dept. Agriculture, Albany 10, California 
Dr. Ralph Baker Dr. W. 8. Ogilvy 
Dr. George Felton Mr. Edward Seltzer 


Dr. Dean Foster Dr. Clarence Schmidt 
Dr. Joseph Gast Dr. Lee Underkofler 
Dr. Amihud Kramer Dr. Betty Watts 

Dr. E. B. Oberg Dr. John Whitaker 


Committee on Publications 


This committee has the responsibility and authority to in- 
vestigate, review, study and recommend on any matters co.u- 
cerning publication policy to the Executive Committee. See 
By-Laws, Article IX, Section 6. 


Specific assignments for 1959-1960 are as follows: 


— 


. Study the matter of the Institute engaging in translation of 
Russian literature and make recommendations to the Execu- 
ive Committee. 


2. Work with the ad hoe committee set up to study the suita- 
bility of teehnical articles being presented in the journals. 


i 


. Study and make recommendations regarding the publicity of 
Institute committee reports. 

4. Review and approve page budget for the journals as sub- 

mitted by the Editor before submission to the Executive 

committee. 


Request has been received that the proceedings of the Pacific 
Rim Conference be published. The Program committee 
recommends that’ it be kept separate from our journals and 
if the Institute does not want to undertake it, they would 
like permission to have the Academic Press do it at no cost 
to the Institute. A recommendation should be made at the 
December Executive committee meeting so action ean be 
taken. 


Membership: 
Dr. Howard Spencer, Chairman, Dow Chemical Company, Mid- 

land, Michigan 
1957-1960 


Dr. Samuel Goldblith Dr. Hans Lineweaver 


1958-1961 


Dr. George Beach Dr. William Esselen 


1959-1962 
Dr. Reid Milner Dr, Howard Spencer 
(Continued on page 36 following Technical Section) 


AGAR .. . for emulsions in cake 
mixes and ices; certain cheeses; cus- 
tards; packing meats and fish 
fowl, stabilizing sherbets; confec- 
tionery. 


LOCUST BEAN .. . prevents water 
leakage in food pastes, cream cheeses, 
processed cheese spreads; used in 
combination with starches to in- 
crease swelling properties; in ice 
cream and bakery stabilizers. 


TRAGACANTH .. . used as a sus- 
pending agent with un extremely 
long shelf life. For ice cream, can- 
dies, syrups, jellies, salad dressings, 
sauces, flavor emulsions, egg substi- 
tute preparations. 


For more information on these and 
other water soluble gums that Meer 
Corporation has assembled, handled 
and distributed since 1926, write for 
descriptive technical bulletin. 


| 
| 
| 
| 
Ni 
: a 
| 
| 
ok | 
Pees ot 
be. 
A 
| 
] 
|. 
31 


j 
— a 
32 


basic source for CITRIC ACID, U.S.P. 


Here is an unusually pure citric acid produced 
in the Midwest by Miles Chemical Company’s 
unique deep fermentation process. Ready 


for immediate shipment in truck-load quantities. 


For years Miles has produced a considerable volume 

of citric acid mainly for its own use in pharmaceuticals. A unique 
deep fermentation process, pioneered by Miles, yields a 

product remarkably free from contamination and meets Miles’ 
most strict purity and mesh specifications. 


This deep fermentation capacity has been expanded to provide a 
reliable, large volume supply of citric acid U.S.P. for the open market. 
It’s ready for shipment when and where you need it. Our plant is 
centrally located ...a convenient producing point 

with excellent transportation routes in all directions. 


Write for full details. A Miles Chemical representative will be 
happy to discuss your requirements at your request. 


Miles Chemical Company 
division of Miles Laboratories, Inc. 
Elkhart, Indiana 
Telephone JAckson 3-1130 
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IMITATION 


Witn true flavor fidelity, Givaudan’s Imitation Coconut 
successfully captures the fresh, subtle <haracter 
of coconut. 


This Givaudan cevelopment can be your key to 
coconut-flavored products that exactly suit the public 
taste. Our Imitation Coconut withstands high baking 
temperatures ... brings out the full custard richness 
and creamy goodness of the real coconut flavor... has 
excellent shelf-life properties in your powdered products. 


The mellow undertones of Givaudan’s Imitation 
Coconut provide the flavor-rich appeal of fresh coconut 
for the greater success of your baked goods, candies, 
puddings, and powdered mixes. We invite your 
inquiries for both our liquid and powdered imitation 
coconut flavors. 


321 West 44th Street, New York 36, N.Y. 
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Food Standards Symposium’ 


Moderator: Frank L. Gunderson 


Introduction and Background 


ius SYMPOSIUM was arranged be- 
cause of widespread belief that the Food, Drug and 
Cosmetic Act together with its Regulations on food 
have a very important bearing on the work and poten- 
tial accomplishments of many food technologists. 

Food standards in the advisory and voluntary sense 
were already increasingly known in the period 1905 
to 1930. Butter was defined by a separate act of Con- 
gress in 1923. The ‘‘canned milk industry’’ asked for 
and voluntarily agreed to conform to a certain degree 
of concentration of the product years before there 
were mandatory standards. In 1930, the foo? canning 
industry encouraged passage of the MeNary-Mapes 
Amendment to the 1906 Pure Food and Drug Act. It 
first made mandatory definitions and standards of 
identity for canned fruits and vegetables, also for 
canned salmon. It provided protection to consumers 
of canned foods and protection to canners against 
hurtful competition of inferior products. 

Today we direct our attention especially to the 
Food, Drug and Cosmetie Act of 1938 and its Section 
401 which states : 

‘*Whenever in the judgment of the Secretary such action 
will promote honesty and fair dealing in the interest of con- 
sumers, he shall promulgate regulations fixing and establishing 
for any food, under its common or usual name so far as prac 
ticable, a definition and standard of identity, a 
reasonable standard of quality, and/or reasonable standards 
of fill of container. . . . In preseribing a definition 
standard of identity for any food or class of food in which 
optional ingredients are permitted, the Secretary shall, for the 
purpose of promoting honesty and fair dealing in the interest 
of consumers, designate the optional ingredients which shall be 


reasonable 


and 


named on the label. .. . 


Between 1938 and July 1, 1958, composition Defini- 
tions and Standards of Identity of 182 foods were 
promulgated ; 12 cacao products; 32 cereal flours and 
related products; 10 alimentary pastes; 5 bakery 
products; 10 milk and cream products; 61 cheeses, 
processed cheeses, cheese foods, cheese spreads and re- 
lated foods; 3 dressings for foods; 13 canned fruits 
and canned fruit juices; 3 fruit preserves and jellies ; 
12 shellfish; 1 fish; 7 eggs and egg products; 1 oleo- 
margarine; 6 canned vegetables; and 6 tomato 
products. 


Some Pros and Cons of Standards 


Among the pros or ‘‘benefits’’ of official standards 
are: promoting ‘‘honesty and fair dealing in the 


*A Symposium held at the Nineteenth Annual Meeting of 
the Institute of Food Technologists, Philadelphia, Pennsylvania, 
May 20, 1959. 
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Frank L. Gunderson 
Technical Consultant, Washington, D.C. 


interest of consumers’’; minimizing deception and 
confusion of consumers ; simplification of official regu- 
latory tasks; simplification of labels, since they then 


need not disclose all the ingredients; forestalling 
harmful ingredients; and prevention of inferior 
products which could compete unfairly with the 


manufacturer whose integrity and products-quality 
are high. 

As to the cons or ‘‘disadvantages’’ of Standards of 
Identity—some believe that they are too inflexible 
with respect to the minor, and usually optional, in- 
gredients; that formulation of foods has been taken 
away from food technologists and home economists, 
and has become a governmental administrative opera- 
tion; that such action sets a ‘‘ceiling’’ of mediocrity 
over composition of foods under standards; that eon- 
fusion of by required label- 
listing of some ingredients and not of others; that 
incentives for both industry’ and university research 
toward ever finer composition have been stifled by 
excessive inflexibility of standards; and that small 
food processors (even more than the larger ones) are 
dissuaded discouraged from creating interesting 
new revisions of standardized foods. 


consumers is created 


or 


Reports on Standards 


Relatively few reports have been published on this 
subject by food technologists. Beacham (2) explained 
that identity standards ‘‘establish the composition of 
the food and fence out those ingredients which do not 
properly belong there,’’ and ‘‘provide for accurate 
and informative labeling.’’ He described listing of 
optional ingredients, the standard-making procedure, 
with industry, public hearings, and the 
need for cooperation. 

Williams (1/7), Chairman of a National Researeh 
Council committee, concluded that formal hearings 
are not conducive to the prompt and satisfactory reso- 
lution of questions of sicentifie nature such as are 
involved in new chemicals proposed for use in foods. 
Also, the National Research Council committee stated 
that unless some remedy can be found for the cost in 
time and money which is involved in the 1952 method 
of standard-making procedures, a restraint upon the 
introduction of new food products seems very proba- 
ble. And later Weckel (10) described the impact of 
certain standards on dairy products manufacture. 

The Hale Amendment of 1954 (3) authored by Mr. 
Michael F. Markel, was enacted to simplify and expe- 
dite standards-making procedure in those eases which 
are not controversial and it has eliminated many 


discussion 


| 
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Hearings. Meanwhile, other aspects of standards- 
making have complicated the process. One reason may 
be the inflexibility, or possibly the extreme limitation, 
of optional ingredients. 


Citizens’ Advisory Committee 

In 1954 the Secretary of the Department of Health, 
Education, and Welfare appointed a Citizens’ Ad- 
visory Committee, with 14 distinguished members. 
Mr. G. Cullen Thomas, Vice President, General Mills, 
Ine., Chr., and his committee in June 1955 reported 
their observations and recommendations (9). 

Regarding Food Standards the Citizens’ Advisory 
Committee made observations from which these are 
relevant samples : 


‘*Sinee 1938, FDA has established many sorely-needed 
standards. These have protected the integrity and quality of 
foods in which consumers, because of the frequency with which 
such foods are used, are entitled to find reliable attributes of 
purity, nourishment, flavor, color, and uniform composition; 
and under fill of container, non-deceptive packaging. They 
also have created criteria by which the industry may be guarded 
against unfair competition. These objectives are necessary, and 
should be continued to the maximum extent possible consistent 
with efficiency and public interest. 


‘*With advances in food technology and changes in Ameri- 
ean food habits, there are many items, particularly in the ‘con- 
venience’ food field, for which standards are urgently needed. 
These include, among others, such products as frozen fruits, 
frozen juice concentrates, frozen fish of many species, canned 
salmon and tuna, frozen vegetables of several varieties, and 
frozen fowl.’’ 


The Citizens’ Advisory Committee made recommen- 
dations that the FDA: 


‘*Coneentrate its resourees more on standards where prob- 
lems of major importance are involved and devote less time to 


areas where there is little controversy. 

‘* Provide flexibility in food standards to permit of change 
for the improvement of quality or value, or the introduction 
of new varieties or forms.’’ 


Expressions in 1957 


Experts from both the legal and scientific profes- 
sions, and from food processing industries and the 
federal Food and Drug Administration wrote a series 
of articles on food standards in 1957. ‘* Unshackle the 
Improvement of Food Products By Simplification of 
Food Standards’’ was the title of Markel’s (7) pro- 
posals. Subheadings of his article suggest the gist of 
his proposals, viz: ‘‘Reeipe writing or standard- 
izing?,’’ ‘‘Fixing optional ingredients not essential 
to economic integrity,’’ ‘‘ Existing standards go be- 
yond demonstrated needs,’’ ‘‘Safety via standards a 
temporary expedient,’’ and ‘‘Let food technologists 
be chef.’’ Markel stated that ‘‘Insurance of economic 
integrity was the basic objective of the food stand- 
ards’’ but that such an interpretation was not stressed 
in early litigation. Twelve food industry men wrote 
in general approval of Markel’s views (5). 

FDA Commissioner George P. Larrick (6) dis- 
agreed with the criticism directed at the Definitions 
and Standards of Identity of Foods. Larrick said that 


in the absence of any example of ‘‘shackling’’ by food 
standards, that Markel’s discussion seems more theo- 
retical than practical. Commissioner Larrick pointed 
out that color and flavor, the two principal examples 
of culinary art cited by Markel, are permitted in just 
these terms with few exceptions, and were singled out 
by Congress as optional ingredients that need not be 
declared by common name in standardized foods. 
Larrick dissented from the idea the consumer would 
be adequately protected by the provision which Mar- 
kel called *‘economic integrity.’’ Larrick believes the 
promulgation of standards has not closed the door to 
improvements in nutritional or other qualities of food. 

Mr. Larrick concluded his statement of 1957 by 
asking if the, 

‘* |. outery against the basic principles of standard-making 
which the courts of the land have determined are in the public 
interest isn’t really a protest against the unwieldiness of the 
present procedures for dealing with chemical additives, which 
he reeognizes would be corrected by new legislation dealing 
specifically with that question?’’ 


Markel commented further on the above points (8). 


The Institute’s Program Committee hoped the Food 
and Drug Administration would be represented in 
this Symposium. Thus, in mid-1958 the FDA was the 
first to be invited. While that invitation was pending 
Markel was invited to speak from the legal viewpoint 
and he provisionally accepted contingent on FDA’s 
acceptance. It is disappointing that FDA and Markel 
could not participate in this discussion. In declining, 
FDA wrote in December 1958 as follows: 


‘* |... We regret that it will not be possible to have an FDA 
representative participate in that discussion. 

‘*Tt appears to us that the discussion must center, at least 
in part, on a proposal to amend the Food, Drug, and Cosmetic 
Act. We do not know what the proposal is but have been ad 
vised that it will be suggested to the new Congress. As we 
explained by telephone, the Department’s position on proposed 
legislation is determined by the Seeretary’s office and of course 
the Department can’t state a position until it knows what is 
proposed. It would place a Civil Service employee in an un- 
tenable position to expeet him to participate in the panel dis- 
cussion under these cireumstances.’’ 


There seems to be (in May 1959) no evidence of any 
new bill on this subject despite the fact the Food, 
Drug and Cosmetic Section of the New York Bar As- 
sociation in early 1958 adopted the following reso- 
lution : 


**ResoLvep that this Section favors in principle legislation 
amending the Federal Food, Drug, and Cosmetic law, wh'ch wil! 
provide flexibility in food standards to permit change for the 
improvement of quality or value, or the introduction of new 
varieties or forms, and whieh will provide for fixing only those 
ingredients necessury to safeguard product identity and eco 
nomie integrity.’’ 


HEW Secretary Flemming’s Conferences 
of December 1958 


On December 11, 17, and 18, 1958, a Series of meet- 
ings were held with Representatives of National 
Organizations by HEW Secretary Flemming pertain- 
ing to the activities of the Food and Drug Administra- 
tion. FDA’s summary states on the Standards matter : 
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‘*TII. Food Standards and Eeonomie Cheats. Some food 
industry representatives asked that standards be less rigid, or 
perhaps abandoned altogether, so technological progress will not 
be hindered. Other industry representatives endorsed food 
standards provided FDA enforces them strictly. Consumer 
representatives supported standards and standards-making pro- 
cedures and requested strong enforcement in this area. 


‘*Other suggestions: 

‘* A, That industry opposition to standards may be due to 
lack of enforcement and inflexible attitudes of FDA. 

‘*B. That FDA reevaluate the entire area, considering 
budgetary needs, operating criteria, flexibility of stand- 
ards, and faster standards making procedures. 

‘*C. That standards be established for specialty as well as 


basie foods. ... 


Several Current Opinions 


A few months ago another leading food and drug 
attorney, Mr. H. Thomas Austern of Washington, 
Chairman of the Food Standards Committee of the 
New York Bar Association (1) said standards are 
worthwhile and that when those standards are well 
formulated they serve a useful purpose for the con- 
sumer and are likewise helpful to the food industry. 
Mr. Austern then expressed preference for an ad- 
ministrative revitalization of the standards program 
rather than an amendment of the law. 

And now, the very latest event in this ‘‘back- 
ground’’ is by FDA’s Deputy Commissioner, John L. 
Harvey (4). Mr. Harvey stated the FDA believes it 
is administering the law as it is written, and as it was 
interpreted by the Supreme Court in the Quaker 
Farina case and by the Circuit Court in the Atlas 
Powder Merj 45 case. Mr. Harvey wrote: 


‘* . .. The Quaker Oats case long ago settled the Depart- 
ment’s right in standardizing foods to consider all proposed 
ingredients and to specify the number, names, and proportions 
of ingredients, however wholesome other combinations might be. 

‘*The justification for standardizing enriched farina was the 
potential consumer confusion. This would likely have resulted 
from a variety of enriched products, as to which an intelligent 
choice could not be made by the average buyer because she 
was uninformed as to the relative value of various vitamins 
and minerals. 

‘*More recently, the Court of Appeals for Third Cireuit in 
the Atlas Powder Company case affirmed the bread standard 
after observing that we had made a careful effort to do what 
Congress authorized, in the way Congress indicated it should 
be done. 

‘Significantly, that order involved a lack of knowledge and 
negative findings—-both of which, it is argued, may not be used 
to exclude a proposed optional ingredient. 

‘*The use of the licensing argument is not new. Neither is 
it at all applicable to what we are doing. .. . 

‘*Plainly, we are bound by what Congress has written, and 
we cannot provide different criteria which ignore the function, 
dietary role, and consumer interest in proposed optional 
ingredients. 


‘*The basic argument appears to be that the producer of 
food should be free to add to a standardized food any whole- 
some ingredient whatever, so long as he uses informative 
labeling. 


‘‘This precise argument was made in and rejected by the 
Supreme Court in the Quaker Oats case. 

‘*Tt seems to us that we are asked to wholly ignore this 
decision and to allow modification of standards for any reason 
or for no reason at all. This we cannot do, even if we were 
of a mind to. 

‘* Finally, we have imposed no undue impediments on food 
progress in standardization. We introduced the temporary per- 
mit system to facilitate market testing of new ingredients. 

‘*We have attempted to work out as informally as possible 
all conflicts over proposals, And we have handled the proposed 
amendments as fast as our very limited personnel would allow. 

‘* At the moment, we are striving to improve this, and we can 
promise that we will improve the program... . 

‘*We do not consider it good government for administrators 
apparently to approve a practice which the Congress itself has 
forbidden by the general terms of the law.’’ 

The immediately preceding comments are by Mr. 
John L. Harvey, Deputy Commissioner of FDA. Such 
is the background of Definitions and Standards of 
Identity of Foods to May 1959. Food technologists 
can be expected to show increasing interest in the sub- 
ject just as consumers and others should do. To be 
most meaningful the merits of the practice, and con- 
sideration of changes should be on a point-by-point 
basis. It is expected that many ‘‘little improvements’’ 
could together go a long way toward over-all benefits 
for our total population. To at least some technolo- 
gists the Act, its regulations and court decisions 
appear not to require severe inflexibility in the op- 
tional ingredients. The Citizens’ Advisory Committee 
in 1955 had full view of all those circumstances when 
they recommended ‘‘flexibility’’ as described above. 
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What Informed Consumers Expect from Food Standards 


Ir IS A PRIVILEGE to have this 
opportunity to discuss food standards from the con- 
sumer’s point of view. The Food Additive Amend- 
ment has spurred the public’s interest in food 
regulations, and the time is ripe for examining and 
evaluating present legislation and practice, and for 
keeping consumers informed of your work. 

The question, ‘‘ What do informed consumers expect 
from food standards ?’’ raises other questions that are 
equally thought-provoking. All of them have to do 
with changes. To consider these changes, we have to 
look back a few years and ahead a few years. Among 
the things to think about are: 


e Changes in the numbers and kinds of food prod- 
ucts on our markets. 

e Changes in our food shopping practices. 

e Changes in age groups in the population. 

e Other changes in people—their eating habits, their 
ways of living, their education. 

Reflection on these changes leads to further questions : 

e Who are today’s and tomorrow’s consumers ? 

e What do they expect from the food supply and 
from food standards? 

e How can they become better informed? 


Changes in the foods in our markets. Changes are 
coming practically overnight. Americans expect a 
great deal of the food supply, and they take much of 
what they expect for granted. By and large, we 
accept as a matter of course that the foods we buy are 
sanitary; we have little concern about adulteration. 
And we expect the food industry to continue to supply 
us with a multitude of food products for everyone, for 
everyday use and for special use. It does this task 
remarkably well. Infant foods, low-calorie foods, low- 
salt foods, foods for special nationality and religious 
groups, foods for busy homemakers, foods for gour- 
mets, foods for every taste—all these are available. 

Today's supermarket handles over 5000 food items 
—an increase of 2000 since 1946 and 6 times as many 
as the grocery store of 30 years ago (5). About 14 of 
today’s foods have come to market in the past 10 
years, and about 200 new food products appear each 
year (8). Many of these newcomers are ready-to-mix, 
ready-to-cook, or ready-to-eat. 

Not all of these new products become best-sellers, 
but the market for prepared and partially prepared 
foods continues to grow. The April 6 issue of Food 
Toptes included an article by John Seabrook on the 
growth of the frozen food industry that illustrates this 
point (13). Frozen foods accounted for 1% of the total 
grocery volume in 1947, and over 6% 10 years later, 
according to Seabrook. He adds that, in 1957, frozen 
prepared foods accounted for 2% of the total but now 
they add up to more than 26% of all the frozen food 
production. The 8-fold increase in production of 
frozen breaded shrimp from 6.6 million pounds in 


Mary B. Wood 
Cornell University, Ithaca, New York 


1950 to 51 million pounds in 1957 is just one example 
of the growth of this industry (1). The rapid develop- 
ments in frozen foods illustrate how much more com- 
plex food selection is for the homemaker than was 
true formerly. 

Technological advances have brought us more and 
better foods, in more convenient forms, at remarkably 
reasonable prices. Our choices are beyond the dreams 
of most food shoppers of even 10 years ago—including 
mixed fresh fruit, quick-cooking potato flakes, instant 
desserts, and whipped cream in push-button cans, to 
mention only a few. More kinds of food and more 
forms of food are available than was true even a year 
ago. 

Changes in food shopping practices. As well as hav- 
ing more choices, our way of buying food has changed. 
Telephone orders and home deliveries are no longer 
commonplace ; nor is it customary to have the grocery 
clerk on hand to select the items we want. As buying 
food has become a ‘‘do-it-yourself’’ affair, consumers 
have more opportunities to compare various products 
than formerly. 

Then too, the equipment we have in our homes pro- 
vides us with many relatively new possibilities for 
storing and handling food. One out of 5 homes had a 
freezer in 1958 (11), and the number of small electric 
appliances in homes—ineluding mixers, blenders, deep 
fat fryers, fry pans and rotisseries—has grown by 
leaps and bounds. All of these changes influence our 
purchases and uses of food. 

Changes in age groups in our population. Another 
change worth attention is our growing population— 
with more youngsters and more older citizens. Both 
these age groups point to a growing market for special 
kinds of food. The baby boom has been going on for 
years, and the market for dietary foods, including 
products for the allergy-sensitive as well as the over- 
weight, also is expanding. Persons with dietary prob- 
lems need to be well informed about all the foods they 
buy. This has been recognized by the labeling regula- 
tions of the Food and Drug Administration regarding 
dietetic foods. 

Changes in people. Along with these changes, it’s 
appropriate to think about changes in people—changes 
that make them more knowledgeable about foods. Re- 
cent studies by Michigan State University and by the 
U.S. Department of Agriculture indicate that knowl- 
edge of food grades, food standards, and qualities and 
appropriate uses of food increases with a higher than 
average income and higher than average education 
(9, 10). These consumers get more of their informa- 
tion on food from newspapers, magazines, and pam- 
phlets than do the less well informed. As long as the 
average income continues to rise, and as long as more 
people continue to go to high school and college, we 
ean expect more informed consumers as each com- 
mencement comes. 
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American Can Company believes more can 
be done by business leaders to strengthen 
our economic system and protect our 
American way of life. Here is our program: 


Business, large or small, operates in a world in which pow- 
erful forces are at work marketing ideas that undermine 
our political and economic system. The public is being 
hoaxed into believing that the nation can consume more 
than it produces, that our standards of living can be in- 
creased by restricting output and reducing hours of work, 
and that the “‘good life”’ is a life of irresponsibility. The be- 
lief is fostered that through taxing and spending a more 
powerful central government can take care of everything. 


We believe management leaders must find a way to put 
industry in its true perspective, and to convince the public 
that our principles and methods are in the interests of 
everyone, not just a few. 


Our program of information and education: 


FIRST — we encourage everyone in our management to dis- 
cuss and take a firm stand on issues that directly affect 
the welfare of our nation, our company and its people. 


SECOND—we let every employee know exactly what we 
stand for, and why. We provide them with a constant flow 
of facts and viewpoints. We are hopeful their good sense 
will lend support to our ideas. 


THIRD—we give our managers the opportunity to study 
political processes and learn the art of practical politics. 
We urge them to take an active role in local politics in 
the party of their own choice—on their own time, at their 
own expense. 


FOURTH—our views on important issues are made known 
in full detail to the top management people, who have 
been designated as company spokesmen. After careful 
study of these views, they give their own conclusions to 
the Congressmen and Senators representing those areas 
where Canco facilities are located. 


We believe such a program is good—good for business, 
good for people in business, good for the nation. We hope 
you will realize its importance and, if you have not 
already done so, we suggest that you instigate similar 
action in your own organizatious, 


American Can Company 
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anatural CHERRY taste appeal 
imitation 


Here is the nearest approach to the true cherry 
flavor yet achieved. 

Givaudan’s Imitation Cherry is highly concen- 
trated —a little goes a long way. Yet it is easy 
to use because of its remarkable stability and 
compatibility with a wide variety of ingre- 
dients. It lends true, natural cherry taste- 
appeal to processed fruits, summer drinks, 
syrups, candies, pharmaceutical preparations 
and many other products. Also available in 
powdered form. Ask us to send you samples 
and more complete data. 


* Inc 


321 Wes: 44th Street 
New York 36, New York 
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TODAY'S AND TOMORROW'S CONSUMERS 


The informed consumer. This brings us to the ques- 
tions, ‘‘Who are today’s informed consumers? And 
where are they?’’ They are many if you think in 
terms of thousands; they are relatively few if you 
think of 170 million. They inelude a large number of 
food writers and information specialists with maga 
zines, newspapers, radio and television stations as well 
as those with city, state, and federal educational 
agencies. They include home economists in business, 
and home economists who teach in high schools, col- 
leges, and in Cooperative Extension programs for the 
public which stem from the land-grant colleges. They 
include professionally trained technologists, and they 
include lay persons who are keenly interested in foods. 

Today’s informed consumers are everywhere— 
you'll find them in the city and in the country, in the 
supermarket and the specialty shop. They include 
both men and women—more every year. At the New 
York State Home Economics Association Convention 
this month, Augusta Clawson from the Women’s Bu- 
reau of the U.S. Department of Labor reported that 8 
thousand college students received the B.S. degree in 
home economies or home economics education in the 
academic year of 1957-58. She also pointed out that of 
the 80 thousand home economists in this country, 44 
thousand are teachers. Connecticut alone has 3300 
professional home economists, according to a recent 
issue of the Journal of Home Economics (4). Not all 
home economists specialize in foods, but those who 
know foods and food standards have a wide influence. 

Label-reading. The discriminating food shopper of 
today needs knowledge and skills that are quite dif- 
ferent from those of the careful shopper of 10 years 
ago. Home economists encourage food shoppers to 
develop skill in label-reading and this means that they 
have to learn about two kinds of labels—those for 
foods for which mandatory standards exist and those 
for other foods. Homemakers rely heavily on brand 
names when they select canned and frozen fruits and 
vegetables, according to a recent report from the U. 5. 
Department of Agriculture. But they like to have 
additional information on the label whether they use 
it or not, and they consult the labels on frozen foods 
often to find out how to store and use these products 
(12). This practice indicates that the information on 
labels is likely to be used more and more, as more new 
products appear on our markets. 

To develop skill in label-reading is not an easy mat 
ter. Many homemakers are not familiar with the 
labeling laws that apply to foods over which the Food 
and Drug Administration has jurisdiction. When | 
discuss food labels with homemakers in extension 
meetings, they usually do some preliminary label- 
reading before the meeting—-comparing different 
brands of frozen poultry pies, or canned creamed 
soups or spaghetti sauces, or enriched bread. Time 
and again, homemakers have been surprised to learn 
about federal identity standards and that the foods for 
which mandatory standards exist are not required to 
have a list of ingredients on the label. They are con- 
fused by the fact that some foods have a complete list 


of ingredients on the label, some a partial list, and 
others have no list of ingredients. They are surprised, 
too, to learn that the listing of foods is a clue to their 
relative predominance, and that this list ean help them 
to select products their families will enjoy. 

The names of many of the ingredients in prepared 
foods are unfamiliar to most homemakers, They have 
little basis for knowing the functions of these in- 
gredients ; they are inclined to be leary of long, com- 
plicated terms. If they have access to the Federal 
standards for specific foods such as bread, or cheese, 
or jellies, or canned fruits, they find these standards 
diffieult to understand and interpret. 

Understanding food standards. The more I learn 
about food standards, the more impressed I am by the 
fact that so many consumers are so well informed, I 
have already pointed out that information requires 
some real hunting to find and that the language is 
difficult for the lay person to understand. What is 
more, the language of food standards does not make 
food sound palatable or attractive. How can we ex- 
pect many people to get really enthusiastic about 
‘‘emulsified viscous fluid food,’’ ‘‘striated muscular 
tissue of fish,’’ or a ‘‘homogeneous plastic mass’’ pre- 
pared by ‘‘comminuting and mixing’’ optional cheese 
and dairy ingredients? These phrases scarcely sug- 
gest French dressing, tuna fish, and process cheese 
food. The language reminds me of a Mr. Ellsworth, 
who told his friends in a roundabout fashion that he 
prefers to travel by bus. This is what he said: ‘‘ Being 
situated in such a location as | am with reference to 
Main Street, and not particularly caring to cope with 
the difficult parking situation which appears to be- 
come more extreme each year, and not otherwise feel- 
ing the necessity of owning an automobile, I find it a 
real convenience to utilize the seemingly efficient pub- 
lic transportation system.’’ 

To get back to the problem of understanding food 
standards—study of a list of products for which man- 
datory food standards exist leaves the consumer some- 
what puzzled. Some classes of foods are highly stand- 
ardized and others are not standardized at all (7). 
Some standards have broad application—those for 
jellies and jams, and for sirups for canned fruits, for 
example. Other standards are quite limited in their 
application. Most everyone eats generous amounts of 
some of the foods for which we have standards—in- 
cluding enriched bread, canned peaches, corn, to- 
matoes and fruit cocktail. But we also have standards 
for foods we use seldom and in small quantities—such 
as prickly pear jelly, or canned apricots with rum. 
Some foods with standards are more important re- 
gionally than nationally—as hominy grits and en- 
riched rice. Some are luxury foods—as fresh oysters 
and canned mushrooms. Family food shoppers rarely 
buy some of the foods with standards—as dried and 
frozen eggs, but they want clear definitions of others 
that they use in small amounts—different kinds of tea, 
for example (7). 

Criteria for understanding standards. Consumers 
who have followed standards closely enough to know 
the nature of recent amendments are aware that flexi- 
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ble standards are desirable for economy and variety. 
Among the criteria for establishing standards might 
be these : 
e How much of the product do we use? How often? 
Ilow important is it in our diets? 
e low great is the opportunity for an inferior 
product if there are no standards? 
e How big is the product’s share in total produe- 
tion? Or how rapidly is its production growing? 
e Does the standard help to maintain the integrity 
of the product ? 
e Does the standard permit development of a better 
produet 


Consumers welcome the news that standards are in 
the offing for some of the products that are relatively 
new or that they choose more and more often—prod- 
ucts such as fruit beverages and ice cream. They look 
forward to standards that will help to maintain the 
integrity of the prepared foods that come to market 
in inereasing amounts—products such as mixes for 
fruit pies, breaded poultry, fish and shellfish. Those 
who know food standards are more concerned with the 
minimum and maximum amounts of the chief in- 
gredients than with a complete formula that dots 
every ‘*i’’ and crosses every ‘‘t.”’ 


Interpreting food standards—a difficult task. We 
who are in the business of consumer education and 
consumer information are making considerable effort 
to interpret food standards to the public. We do not 


find this an easy matter, although we have access to 
fine libraries and have splendid help from Federal 
and State officials. There is more than one reason why 
the task is difficult : 


e As we delve into food standards we find both 
voluntary and mandatory ones—and we have to 
check with several agencies that have authority 
regarding mandatory food standards for identical 
products. The U. S. Department of Agriculture, 
the Food and Drug Administration, and the State 
Department of Agriculture and Markets may all 
have a voice in the standards of one product (3). 

e Information regarding state and federal stand- 
ards is piecemeal and ferreting it out requires 
considerable detective work. 

e We find the language of food standards difficult 
to interpret accurately in everyday words. 

e We find that keeping up-to-date on changes in the 
status of food standards—voluntary, proposed, or 
mandatory —requires considerable patient atten- 
tion (6). 


In our Cooperative Extension program in Food 
Marketing Information for Consumers, our staff in 
New York City and at Cornell University has de- 
veloped a series of reference stories on various com- 
modities (2). These stories are distributed to foods 
editors, radio and television program writers, exten- 
sion agents, advertising agencies, schools and libraries. 
The section on dairy products has stories on butter, 
cheese, ice cream, and milk; the section on fats and 
oils has stories under way on lard, margarine, oils, and 
dressings for salads; the section on cereals has a story 


on bread and the section on fish has stories on both 
fish and shellfish. Each of these stories required some 
discussion of standards, in language that will be 
easily understood. This takes time—more time than 
the food editor or the public information worker 
usually can spend on a short paragraph. These mass 
media spe. ialists, however, find myriads of uses for 
clearly stated information on food standards and food 
labels. Their audiences are vast, their influence is 
tremendous. We who are in the field of consumer 
information would welcome simple descriptions of 
food standards. This would free more of our time for 
other kinds of food information. I am speaking not 
only for the 6 staff members in New York State and 
the Metropolitan New York area but for over 100 
workers in 40 states. 

Because of the complexity of our food supply, the 
number of well-informed consumers will remain small 
until we have more readily available, easy-to-read in- 
formation that describes food products accurately. I 
have asked some of my colleagues what suggestions 
they would offer regarding identity standards and 
food labels. From our conversations, several sugges- 
tions have come on which there is general agreement : 


e Labels need to give information in simple lan- 
guage that is easy to read and to understand. We 
know that you are keenly interested in finding 
ways to simplify technical terminology, and we 
are strongly in favor of this effort. 

A statement or a seal to the effect that a food 
meets Federal standards of identity would be 
helpful. This might be a brief phrase ‘‘meets 
Federal standards’’ or it might be an official seal 
to the effect that a product meets Food and Drug 
Administration standards. The seal of the Ameri- 
can Standards Associations is a precedent along 
this line that is worth consideration. 

A list of ingredients in addition to the statement 
on Federal standards would be informative. 
Even if you are well read on food standards, it is 
practically impossible to keep the details in 
mind. A message at the point of sale and at the 
point of use would be valuable. This list might 
say ‘‘from most to least’’ or ‘‘in order of 
amounts.’’ Perhaps it’s going too far to suggest 

a standard place for the list of ingredients on al! 

products—but designers of labels could make the 

list easy to find. Too often the shopper has to 

turn the package over and over to find this list. A 

good many shoppers need their bifocals to read 

the print; sometimes they say they need a 

microscope ! 


NEEDED: ACCURATE, EASY-TO-UNDERSTAND, 
UNBIASED INFORMATION 


To conclude, I would like to reiterate that informed 
consumers know why food standards have evolved, 
and what they mean. They understand that the estab- 
lishment of standards is a slow, complicated process. 
They know that the information on the label of food 
products indicates whether or not the foods are 
standardized. They are asking for additional stand- 
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ards for relatively new food prodnets, provided such 
standards help to maintain quality and nutritive 
value. At the same time, they want these standards 
to permit individuality in products and they want 
this kind of protection to be provided as economically 
as possible. 

We expect the food industry to continue its re- 
markable progress in providing us with foods that are 
high in quality, readily available, easy to store, and 
easy to use. As this progress continues, we look for- 
ward to equal progress in providing helpful and de- 
pendable information to consumers. 

The signs of the times point to a growing need for 
the public to have access to accurate, easy-to-under- 
stand, unbiased information on food. Both the food 
industry and the Food and Drug Administration can 
take advantage of the current interest of the public in 
the foods they buy—the time is right. 
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work, 

A question can well be raised as to the further 
necessity of the Standards of Identity. It was origi- 
nally invented to enable (a) fair trade, and (b) 
understanding of integrity, and acceptance of foods, 
by the consumer. The Standards were conceived to 
correct a number of ills inherent in the previous regu- 
lations. In retrospect, there was necessity to correct 


48-54. Commerce Clearing House, Inc. Food Law Insti- 
tute Series. 

4. EckHarpt, Connecticut groups assemble home 
economies directory. J. Home Econ., 51 (4), 285-286 
(April, 1959). 

5. Faets in grocery distribution. 25th Annual Report. Progres- 
sive Grocer (1958). 

6. Federal Register. Amendment to jelly standard permitting 
cinnamon flavoring (September 5, 1958). Amendment to 
bread standard permitting wheat gluten addition (April 
7, 1959). 

. Foods for which standards have been established under the 
Federal Drug and Cosmetic Act. U. 8. Dept. of Health, 
Edueation, and Welfare. Food and Drug Administra- 
tion. (July, 1958). 

8. Harris, RoLANpD G., DursKIN, B, Convenience 

foods and their cost to consumers. AMS-267. U. 8, Dept. 
Agr. (August, 1958). 


© 


. Hotmes, Mary STRICKLAND, AND SHAFFER, JAMES D, Some 
indications of homemakers’ knowledge about food buy- 
ing and attitudes toward food information. Quart. Bull., 
Michigan Agr. Exp. Station, 3, 640-649 (1959). 

. Hoosier, SHARON Q. Homemaker values, motivations, and 
knowledge in food buying. AEP21. U. 8. Dept. of Agr. 
(Mareh, 1959). 

11. Hotpoint makes freezer sales forecast for next 10 years. 

Freezer Provisioner, 13 (2), 12 (February, 1959). 


12. Levine, Danie, B. Consumers appraise canned and frozen 
foods, their packages and labels in Atlanta, Kansas City 
and San Francisco. Marketing Res. Report 270, U. 8. 
Dept. Agr. (September, 1958). 

13, SeaBRooK, JoHN M. Size up prepared foods via profit 
checks. Food Topics, 14 (7), 14 (April 6, 1959). 


K. G. Weckel 


University of Wisconsin, Madison, Wisconsin 


the errors, evils, and hazards that existed in the 
handling of foods. The 1938 Act, however, provided 
other levers which helped attain integrity and fair 
trade; two may be cited; (a) the strict use of the 
per se doctrine in evaluation of additives; and (b) 
the concept that consumers had every right at bar to 
assume a safe and wholesome food was implied in war- 
ranty in a sale. Some 20 years have elapsed since the 
procedure for the establishing of standards was cre- 
ated. Tremendous advances in technology of foods 
have been made in the interim. The use of the Stand- 
ard has not apparently, induced the utilization to the 
fullest of such developments. 

The necessity, or effectiveness, of the Standards of 
Identity may be considered in terms of other criteria. 
There is in this country, providence in foods. The 
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granaries bulge; the warehouses are stacked. The 
platform, if not the fate of political parties, and the 
budget of the nation is influenced by the bounty of 
food. The availability of food is credited with the 
‘‘ereation and development of the standard of living’’ 
in this country as we perceive it now. 


THE STANDARD OF IDENTITY: IS IT ESSENTIAL? 


Is then, the Standard of Identity essential, and does 
it contribute effectively to fair trade and integrity, 
under this situation? On the other hand, would the 
elimination of the Standards have undesirable effects ? 
Would we be willing to exchange the quality of a 
Standard of Identity food as available prior to 1938 
for that we have now? Would the foods within the 
Standards list have improved in quality commensu- 
rate with the non-standard foods, in the interim? 
Further, what would be their acceptability in absence 
of Standards, and in the light of the newly adopted 
food additives amendment ? 

The term ‘‘recipe standard’’ is frequently used to 
deseribe certain portions of the Standards, or in some 
cases, to indicate the Standard is a recipe. The pro- 
cedure, prior to the Hale Amendment, was not practi- 
cal or realistic for modification of the Standard. There 
is widespread concern that with the Hale Amendment, 
it is still not realistic to do so. In effect, the Standards 
aus described are fixed or frozen to the knowledge 
extant when written. In the some 20 years since 
then, tremendous advance has been made in under- 
standing the sensory acceptability of foods. Ratios, 
levels, forms, shape, color of components are being 
given careful scrutiny. Hardly a firm, or laboratory 
organization is without facilities and funds by which 
to determine these values. It is proper to assume, in 
what is known about such work, that produets within 
the Standards list could be much improved by incor- 
poration of the new found knowledge. Obviously, this 
is not being done to the degree possible, and thus the 
potential benefits passed on to consumers. 


EFFECT ON RESEARCH 


The relative lack of research interest in the Stand- 
ards per se, with respect to recipe form, must be 
considered in the light of the inherent modus operand: 
of academic institutions. Educational institutions, 
particularly the land-grant colleges, and more espe- 
cially those engaged in food teehnology, have three 
categories of job assigument : 


(a) teaching students 
(b) conducting extension activities 
(ec) undertaking research 


A well-organized college program in food technology 
must be ir balance among these activities. Colleges of 
Agriculture are supported in great part by local taxes 
and thus have allegiance and responsibility to the 
State taxpayer. In the long pull, it is fundamental 
that the three job requirements in food technology be 
geared to the needs of the State. The research pro- 
grams are supported by State, Federal, and industry 


funds. The selection of projects for study is necessarily 
geared to availability of talent, facilities in research, 
and the pressing needs within the state. Some funda- 
mental, as well as applied research, is essential to a 
research program. Sometimes the projects are se- 
lected on the basis of urgency of information. At 
other times, by capability of the supervisor. In any 
event, there is emphatically relatively little induce- 
ment to undertake study of recipe standards in the 
face of the demands, needs and criteria for selection 
of projects in the academic organization. The his- 
torical experience of mechanies of Standards of 
Identity, and their modification has been one of frus- 
tration and delay. There is no incentive to be derived 
from this history that will lead, except where vital, 
to study at college level, of such products where the 
data is most likely to be ignored and lie buried. One 
of the essentials of academic membership, and ad- 
vancement, is the publication and release of useful 
data, at the fundamental and applied levels. There is 
almost a mandatory responsibility to publish the 
data for which effort involving public facilities and 
moneys have been expended. In this respect acaclemic 
institutions differ from industry organizations. 

In the light of the ‘‘status quo’ 
Standards of Identity, it is difficult to convince the 
college administrative director that research on 
product or components or methods that are substan 
tially frozen or fixed is more fruitful than many other 
far more pressing problems, or potentials. This in 
effect, diverts research to non-standard items. Prior 
to the Hale Amendment, the establishment of stand- 
ards was considered painful; the changing of such 
standards perhaps equally so. This was not an incen- 
tive to institutional research on these products. It 
can be illustrated by example. 


history of the 


Butter, and nonfat dry milk, are defined by statu 
tory definition. Butter was defined by Act of Con- 
gress in 1923, and included by reference in the 1938 
Act. Although modification of butter to produce a 
wholesome nutritional and less costly new product is 
technically feasible, apparently no change, or pro- 
posal for change in the Standard has been made in 
the interim (1). The place of butter in the diet, for 
want of possible modification, has declined consider- 
ably in the past 15 years. The identity of skim milk 
powder was established by federal statute in 1941 
(nonfat dry milk solids). There are a number of 
possible modifications of this product through the use 
of additives. Nonfat dry milk is in need of nu- 
tritional balance, and this is becoming of great im- 
portance domestically. In comparison, considerable 
research and improvement is being made in the formu- 
‘sry balance of instant type chocolate milk for which 
no statute law or standard of identity exists. Both 
butter, and nonfat dry milk, must undergo statutory 
review. They seem to illustrate a ‘‘status quo”’ effect. 
One of the earliest standards of identity developed 
within the 1938 Act was for evaporated milk. Al- 
though a number of experimental modifications of this 
product have been conceived, none has been proposed. 
This standard not only defines composition, but also 
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methods of process. Only recently a permit enables 
aseptic fill of this product. A canned milk product in 
which vegetable fats were substituted for butter fat 
was developed many years ago. It was excluded from 
interstate trade by the Filled Milk Act. It is, how- 
ever, produced extensively statewise, and the pro- 
hibitive effect of the federal statute greatly diminished. 
Is this conducive to institutional research on the 
product evaporated milk for which there do exist 
technical problems? Recent developments in sterile 
concentrated milks have many potentials of form and 
application. But the fruit of this loom may have to 
undergo the limitations of the standards. 

Although a long list of common foods were identi- 
fied fairly early by Standards of Identity, such as 
bread, flour, evaporated milk, canned foods, it took 
some 16 years before an initial proposal was published 
for ice cream. Hearings were first begun in 1942; 
some 9 years of postponements and delays resulted in 
the proposed definitions being published in March 
1958. The hearings involved a total of some two years 
over a five year period. What is the fruit of potential 
research in this procedure? What is the subsequent 
attraction to further research once the standards are 
promulgated ? 

Various state food standards tend to encompass the 
federal standards when such products are not pro- 
duced locally. Frequently, however, local definitions 
involve different names and terms, and often composi 
tion. The variation in local or state regulations is, of 
course, especially difficult for manufacturers of 
perishable as well as non-perishable products who 
operate across state lines. There is increasing inter- 
state trade in perishable type commodities. Standards 
of Identity can be helpful; they can also be compli 
cating where state standards are different. 

There are many areas in which improvement of 
nutritional, economic or other quality value of food 
products may be echieved by use of select functional 
agents, or by reformulation of the ingredients. The 
temporary permit, which forestays the application of 
the ‘‘purports to be’’ rule, is a useful tool offered by 
the Food and Drug Administration and which should 
be used more extensively but collectively, by industry 
in development of changes in existing standards. 
This could be a means by which institutional research 
could be more readily induced to survey Standard of 


Identity products for their improvement. The Hale 
Amendment procedure imposes, in practice at least, 
the burden of expense for improvement of a product, 
upon a proponent. In this respect, there is a great 
need also for collective action in dealing with specific 
state regulatory standards, which also are in effect, 
standards of identity. 

There is further need for standard of identity ter- 
minology for benefit of housewives, to correct labeling 
variations. For example, there are on the market four 
types of aerated pressure dispensed creams: table, and 
whipping cream, both made with vegetable, or butter 
fat. Because of want of identity, or better termi- 
nology, the consumer is ‘‘hard-put’’ to discern the 
nature of the purchase. Better standards would bene- 
fit both consumer and industry. In the light of such 
situations as this,- 

There is need for research, and better understand- 
ing of a) the magnitude of the variations in common 
products, b) the confusion that oceurs with the 
products, and ¢) in the potentials of standards for the 
products, if the principle of Standards of Identity has 
any value at all. There are notable examples where 
marked confusion exists in marketing certain classes 
of products, which could well be corrected by realistic 
standards, 


NEED FOR RE-EVALUATION 


There is a tremendous need for re-evaluation of 
existing standards to correct for changes and de- 
velopments that have occurred in the interim. In the 
agronomic field alone there has been intensification 
of acreage, increased irrigation, new harvest ma- 
chinery, new process equipment, and certainly new 
varieties of crop. Yet there seems to have been no 
examination of these developments relating to specific 
standards specifications such as alcohol insoluble solids 
of peas, fibrosity of beans, or in the methodology of 
such tests. Perhaps what is needed in the Standards 
of Identity program is a mandatory provision for 
periodic reappraisal of the Standards, and of the facts 
by which the original Standards were brought into 
being. 
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An Industry View of Federal Definitions and Standards of 
Identity of Foods 


Axy SURVEY SUFFICIENT to deter- 
mine the food industry’s opinion of Federal Defini- 
tions and Standards of Identity would involve cor- 
respondence with a large number of food processors 
and distributors carefully selected as to size, location 
and type of food in order that the ideas came from a 
representative cross section of the industry. The sur- 
vey reported at this time has no such breadth, and 
no claim is made that it represents a cross section of 
the American food industry. 

Letters were directed to research directors of rela- 
tively large food research laboratories and to some 
executive secretaries of trade associations. The re- 
cipients were generally supporters of the Nutrition 
Foundation or members of the Liaison Panel of the 
Food Protection Committee, or were personally known 
to have an interest in food laws and regulations. Each 
one was told of this symposium and his suggestions for 
subjects to be discussed were solicited. Merely as an 
outline of topics to be considered, a one-page ques- 
tionnaire was included. Had the author realized the 
interest that would be shown he would have been 
much more careful in framing the questions. Many 
did not return the questionnaire, some filled it out 
completely, wrote comments on the reverse side and 
also included a two- or three-page typewritten letter. 
Over 90% of the original recipients replied and no 
follow-ups were made. A small notice in the April 
issue of Food Processing mentioned that question- 
naires could be obtained from the author and a half 
dozen or more inquiries were received as a result of 
that item. 

The number of replies was around 75, but they were 
from companies whose annual sales total many billions 
of dollars, whose combined research expenditures run 
into tens of millions per year and who employ over 
two thousand research personnel. 


THE REPLIES IN SUMMARY 


As indicated above, many did not use the question- 
naire and few answered all the questions, so let us 
summarize quickly these replies and then consider in 
some detail the letters. 

Yes No 
. Have standards helped the consumer?.....18 
. Have standards helped the manufae- 
turer? 
. Have standards harmed the manufae- 
turer? 
. Should any existing definitions and stand- 
ards be modified or repealed 4 
. Should additional foods be standardized?.. 6 11 
(Note: 4 of the 6 affirmative votes con- 
tained the proviso ‘‘if a need can be 
shown.’’) 


Fredus N. Peters, Jr., Ph.D. 
Vice President, The Quaker Oats Company, 
Chicago 


6. Have standards affected your research ?....25 
(Note: Of the 25 affirmative votes, 24 said 
the effect was to discourage or prevent re- 
search. ) 


So much for the statistics ; now to a summary of the 
letters. 
THE LETTERS 


The letters indicate that a large segment of the food 
industry believes Definitions and Standards of Iden- 
tity have served a useful purpose, but that the time 
has come to re-evaluate the objectives to be achieved. 
Many manufacturers ask, ‘‘ What are the present day 
objectives of food standards?’’ Five or possibly six 
persons suggested this paper emphasize that condi- 
tions in 1959 differ greatly from those of 1938 and 
that the Food and Drug Administrator could aid the 
industry if he would issue a statement of policy in 
regard to formulation of additional standards. The 
great majority of respondents are sincerely interested 
in the ‘‘promotion of honesty and fair dealing in the 
interests of consumers’’ and desire to cooperate with 
the Administrator in attaining that objective. These 
persons believe very strongly that their concern for 
the welfare of the consumer is as deep and possibly 
deeper than that of any government agency. They are 
certain their progress and growth depends upon 
being able to serve their public and believe their views 
on what constitutes fair dealing should be given con- 
siderable weight by the Administrator. 

The letters indicate that food processors believe the 
standards provision had two main objectives. The 
first was to prevent devaluation of foods by substi- 
tuting an inexpensive ingredient for an expensive 
one. The dilution of chicken-noodle soup with water 
and the substitution of sugar for fruit in the manu- 
facture of preserves are examples frequently cited in 
this regard. 

Most respondents stated that standards had been 
notably successful in achieving this objective. This 
was the area most frequently cited as having benefited 
the consumer. 

A second purpose of standards, it is believed, was 
to make it easier for the Food and Drug Administra- 
tion to control the use of potentially harmful in- 
gredients. It is beside the point whether these were 
or were not the objectives. The fact remains that 
many food processors believe these were the reasons 
for establishing standards. Now that the 1958 food 
additives amendment requires proof of safety for in- 
tended use in either standardized or unstandardized 
foods one of the foundation blocks supporting the 
standards provision has been removed. This leads 
logically to the belief that so long as the use of an 
additive does not debase the quality of a food its use 


= 
| 
é 

- 
Yes No 
4 
4 

q 
| 
550 

a 
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RESEARCH 


METHYL 
ANTHRANILATE 
EXTRA 


This specially purified, premium 
quality product imparts the luscious, 
full-oodied character of vine-ripened 
grape. Entirely free of the usual 

harsh amine-like notes, it is now 
available —a truly superior product= 
at no increase over established 
costs. Sample our Methyi Anthranilate 
Extra and compare it critically 

both for quality and cost. 


FRITZSCHE BROTHERS, Inc. 


A FIRST NAME IN FLAVORS SINCE 1871 


76 NINTH AVENUE NEW YORK 11, N.Y. 


Branch Offices and “Stocks: Atlanta, Ga., Boston, Mass., *Chicago, III., Cincinnati, Ohio, Greensboro, N. C., 
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*Mexico, D. F. and *Buenos Aires, Argentina. Factories: Clifton, N. J. and Buenos Aires, Argentina. 
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There is no surer way to decide whether an 
FMC “Sterilmatic’’* line is right for you than 
to ask leading food processors who are now 
using these continuous pressure cookers and 
coolers. 

Ask American Home Foods, Division of 
American Home Products Corp., for example. 
They installed their first “Sterilmatic” in 1946 
in their Chef-Boy-ar-Dee plant at Milton, Pa. 

During the years since then, they have spe- 
cified “Sterilmatic” three times— now have 7 
of these lines in the plant, turning out the 53 
foods they pack under the famous Chef’s label. 


You will learn that “Sterilmatic” pioneered 
a new concept in food processing — one that 
invariably cuts processing time, assures uni- 
form quality, helps preserve natural color, 
flavor, texture and nutrients, and minimizes 
can damage. 

The list of “Sterilmatic” users reads like a 
Blue Book of food processors. Let their use- 
experience be your guide to better, more prof- 
itable food processing. 

A 16-page brochure, “The Sterilmatic Story,” 
gives full details and is yours for the asking. 
Write for it — today. 


*FMC “Sterilmatic” Continuous Pressure Cooker and Cooler—Trade Mark — Reg. U.S. Pat. Off. 


Putting 


ideas 


to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 


FOOD MACHINERY 
AND CHEMICAL 


Genera! Sales Offices: 
WESTERN: SAN JOSE, CALIF. «+ EASTERN: HOOPESTON, ILL. 
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should be permitted under the terms of the 1958 
amendment. Some of the letters echoed Markel’s 
argument (Michael F. Markel, Food Processing, July, 
1957) that preservation of economic integrity in 
food does not necessarily require the inclusion of 
optional ingredients in the standard for that food. 

Food additives, as the term is normally used, do not 
lead to dilution of integrity or economic fraud. If 
they conceal inferiority or deceive the consumer in 
any way, such practice is considered adulteration and 
can be controlled by other sections of the 1938 amend- 
ment. Therefore, in the light of the 1958 amendment, 
why should the use of additives be controlled and 
restricted by standards? Since 1938, and particularly 
within the past 10 years, a host of new food products 
has been developed. Baking mixes, frozen pies, pow- 
dered beverage mixes, quick-cooking products, and 
convenience items of all kinds have been accepted 
enthusiastically by the housewife. Advances in nu- 
tritional knowledge leading to the greater appreciation 
of the interdependence of many essential nutrients 
and the relationship between diet and abnormal states 
of health have stimulated the development of special 
purpose foods of many types. Much of this advance 
has been possible only because of the availability of 
new food additives. But the fullest use of these has 
been restricted because of existing standards of 
identity. 

Regardless of how much an additive may contribute 
to the stability, appearance, texture of white bread, 
or iee eream or any other food for which standards of 
identity have been established, it cannot be used 
until it has been officially included in the standards. 
Although standards can be modified and the Hale 
amendment adopted in 1954 makes modification rela- 
tively simple in some cases, the survey showed most 
manufacturers were reluctant to request changes for 
anything but major items. In products like bread 
there are so many possible additives that at least 
ninety were included in the bread standards under 
the classification of optional ingredients. Probably 
many more could be included, but several respondents 
said the situation was already so confusing there was 
no point in adding more additives. Others commente.l 
that so many optional ingredients were included in 
the definition of white bread, bakers had given up try- 
ing to put out improved specialty breads. For exam- 
ple, it was stated that even though buttermilk was 
used as the sole moistening agent in a formula the 
resulting product could not be called buttermilk 
bread, because it came under the classification of 
white bread. 

As more and more additives become available the 
situation becomes increasingly confused. This may 
not be the fault of the Food and Drug Administration, 
but many believe it could be cured quickly by appro- 
priate ‘‘administrative self-medication’’ (H. Thomas 
Austern, FDC Law J., 14, 214 (1959). Others com- 
plained that the housewife was being deprived of bet- 
ter breads than she would have, were standards placed 
on a different basis. Letter after letter contained 
variations of the statement, ‘‘Since the principal re- 


maining objective of standards is to prevent economic 
fraud, it is unnecessary for the Administrator to in- 
elude optional or secondary ingredients, All that is 
now needed is to establish minimum amounts of ex- 
pensive ingredients and maximum amounts of the 
inexpensive ones.’’ 


ESSENCE OF THE COMMENTS 


The comments considered thus far can be sum- 
marized as follows. 

The need. Whenever standards are needed to pre- 
vent dilution of integrity of foods, industry will sup- 
port them. Whenever the promotion of honesty and 
fair dealing in the interest of consumers needs a food 
standard for its fruition, industry will support that 
also. The crucial question revolves around the defini- 
tion of ‘‘need.’’ Because of the 1958 amendment, the 
question of safety need not be considered as a basis 
for establishing standards, hence there remains only 
the need to prevent debasement or dilution of in- 
tegrity. This can be done by placing floors under the 
expensive basic ingredients and ceilings over the use 
of inexpensive diluents. 

Effect on research. The area where there was most 
complete agreement was the effect of standards upon 
research. There can be no question but that promul- 
gation of standards has discouraged research in those 
areas. A few companies reported a rule exists—‘‘ No 
research money will be spent on any standardized 
item.’’ Many companies reported research work was 
discouraged although not prevented on standardized 
foods. Another very large organization—the largest 
in its field—reported that executive committee ap- 
proval had to be obtained before any research was 
permitted on a standardized food and then it had to 
be shown that the probable improvements would be so 
profitable it would be worth the cost of trying to 
change the standards. Typical quotations on this sub- 
ject follow. Each comes from a different industry 
group. 

‘*The existence of Federal Definitions and Stand- 
ards of Identity for certain foods has had a very pro- 
nounced impact upon research in the industry and 
has at times made it seem impossible for us to plan 
a successful or promising research program.’’ 

‘One of the worst things about standards of iden- 
tity is that changes always have to be major ones 


before it is worthwhile doing anything about changing 

the standard and, therefore, until major changes come 

along all minor improvements are withheld.’’ 
“Standards of Identity have certainly held up 


technological progress in the improvement of many 
of our food products.”’ 

Protection. This wri‘er believes that the food proe- 
essors represented in this survey, as well as Food and 
Drug officials, feel a deep obligation to protect the 
public welfare, but ‘‘protection’’ is defined dif- 
ferently by each group. The food people believe in 
new development and progress, in making available 
to the public all improvements possible from advances 
in a rapidly expanding technology. They believe they 
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are competent judges of what is good for the public, 
but they feel their opinions and suggestions are en- 
tirely bypassed when Food and Drug policies are 
established. This leads to frustration and resentment, 
particularly as they feel the regulatory agency is more 
concerned with a negative approach and is occupied 
with a suspicion that any changes proposed by indus- 
try are bad unless conclusive proof to the contrary is 
fortheoming. Although the Administrator has often 
announced an open door policy many processors still 
feel their suggestions are not considered impartially 
and their criticisms arouse resentment. It cannot be 
doubted that this attitude is unfortunate and efforts 
should be made to create a freer and more sympathetic 
consideration of new ideas regardless of their origin. 

Standards and food quality and safety. Mention has 
been made that the reduction in the numbers of cases 
of dilution of integrity is considered beneficial to the 
consumer. Some believe in addition that the mere 
existence of standards has given consumers increased 
confidence in the quality and safety of foods. Some 
of these views were as follows: 

‘*Without doubt, Definitions and Standards of 
Identity have been of great help to the Food and 
Drug Administration in carrying out its duties of law 
enforcement. From this standpoint alone . . . con- 
sumers have benefited at least indirectly because the 
job of law enforcement has been made easier and more 
clear cut.’’ 

**T believe that our Company and many others have 
been helped by these standards, at least by some of 
them, in that their existence has made for fairer com- 
petition and greater confidence of the publie in our 
industry's products.’’ 

‘*We feel there is advantage to the public and to 
industry in food standards.’”’ 

‘*Standards tend not only to upgrade the products 
of the bucketshop operator, which is good, but to 
stabilize if not down-grade the products of the better 
and more progressive manufacturer, which is bad. . . . 
Some means must be found to permit manufacturers 
to make a better product than the standards provide, 
if they wish to do so.’’ 

**T think all of us will agree that the experience of 
the food industry in the area of non-standardized 
foods clearly shows the downgrading effects of un- 
bridled price competition on basie quality of such 
foods, with a resulting loss of consumer respect for the 
class of foods involved and a deterioration of the in- 
dustry. This can happen particularly where there is 
lack of statesmanship on the part of seasoned food 
manufacturers who should know better, who in the 
face of such price competition in the form of low 
quality merchandise allow themselves to be led down 
the primrose path and likewise degrade their own 
standard products so as to be price competitive. 
There is little question but that the Definitions and 
Standards for Foods help in some measure to prevent 
this sequence of events.’’ 

A few persons declined to comment because they 
believe any public criticism of standards will be 
interpreted by consumer groups as evidence that the 


food industry is indifferent or neglectful of its pub- 
lie responsibilities. One or two feel it unwise to 
criticize any actions of the Food and Drug Adminis- 
tration for fear of arousing the displeasure of that 
agency. 


GENERAL PHILOSOPHY OF THE INDUSTRY 


The general philosophy of the industry as gleaned 

from all the comments appears to be as follows: 

1. Ethical food manufacturers are sensitive and 
responsive to public opinion. They feel an obli- 
gation to produce foods free from impure or 
unwholesome products and to make foods which 
they believe the customer wants. 

. They believe they are better informed of con- 
sumer desires and needs than any other group 
and, assuming safety of ingredients has been 
achieved, the housewife should be the arbiter as 
to what products should be manufactured. 

. They believe in informative labeling and free- 
dom to make improvements in a wide variety of 
products. 

. They believe recipe standards are a disservice to 
consumers because they delay or prevent im- 
provement, place a premium on mediocrity and 
deprive the consumer of freedom of choice. 


Thus, as in any important question, there is a wide 
range of ideas and much of the area is confusing. 
What, if anything, can the Institute of Food Technolo- 
gists contribute to the problem? That is for you to 
decide, but it is suggested the following might be 
guideposts along the journey to a solution of these 
problems. 

1. The food standards law is on the books and it will 

not be repealed or even modified substantially 
without the approval and backing of the Food 
and Drug Administration. 
If any change is to be made within a reasonable 
period of time it is likely to be made through the 
adoption by the Administrator of constructive, 
reasonable suggestions from manufacturers as 
well as consumer groups. 

. The food industry must not forget that the Ad- 
ministrator is under constant pressure from 
many groups to modify or change the rules. If 
he yielded to the demands of certain groups, we 
in the food industry would be in a very sorry 
situation. 


Finally, as specific objectives of the Institute of 
Food Technologists, the following questions were pro- 
posed for discussion : 

Should we 

(1) encourage the Food Additives Commit- 
tee to continue active and arrange addi- 
tional programs in this field at future 
IFT meetings? 

(2) attempt to establish a list of minimum 
objectives which the standards provision 
should achieve? 

(3) appoint a group to maintain contact 
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with the Food and Drug Administrator 
and bring back to our members an ex- 
planation of the major problems con- 
fronting FDA? This assumes the Ad- 
ministrator would be willing to discuss 
these problems with us. This group 
might eventually bring up for consider- 
ation whether it is either advisable or 
possible for the IF'T to take a position on 
future legislative matters that may arise 
in the field of food law. 


(4) make a formal effort to improve our 
public relations? Might we form a panel 
of food technologists who would be 
available for consultation by editors 
writing on food and nutrition subjects ? 
Possibly as a start, a group of IFT mem- 
bers might discuss with one or two 
editors in New York whether these 
editors have any desire for a panel of 
consultants in the field of food tech- 
nology. 


Preparation of Pectin from Raw Papaya 
(Carica Papaya) by Aluminium Chloride 


Precipitation Method 


(Manuscript received March 27, 1959) 


Aurnoven PRECIPITATION of pec- 
tins by aluminium salts has been known since 1924 
(6), the published literature on this subject has been 
rather limited. In a recent paper (7), Joslyn and 
De Luea described the formation and properties of 
aluminium pectinates and found aluminium chloride 
to be much more efficient than aluminium sulphate 
and potassium alum, as precipitating agent for pectin. 
In another paper (3) they described the conditions 
affecting the recovery of pectin from orange peel 
extracts as aluminium pectinate. 

Since raw materials like citrus peels and apple 
pomace used in other countries for the preparation 
of pectin are not available in India in any substantial 
quantities, indigenous fruits like papaya (carica 
papaya) and jack fruit (Artocarpus integrifolia), 
widely available in the country, have been tried for 
the preparation of pectin, using the conventional 
alcohol precipitation method (4, 5). In the present 
paper results of investigations carried on the prepara- 
tion of pectin from raw papaya by aluminium chloride 
precipitation method are reported. 


MATERIALS AND METHODS 


Raw papaya fruits (local Mysore variety) were picked from 
the plants grown on the Institute premises at a stage of ma- 
turity of about 3 months after setting of the fruits. They were 
full sized and had completely green skin and whitish pulp and 
seeds inside. The fruits were washed, cut with stainless steel 


B. S. Bhatia, G. V. Krishnamurthy 
and Girdhari Lal 


Central Food Technological Research 
Institute, Mysore, India 


knives and minced in a meat mincing machine using 18-mesh 
sieve. In some experiments peeled fruit and peel alone were 
used. Minced pulp was washed twice with 1% times the weight 
of water, with a holding time of 5 minutes, and the soluble 
solids were pressed out with a basket press. The pressed pulp 
was extracted by procedures described in Table 1. The pH of 
the mixture ranged from 2.8 to 3.0, 

After extraction, the liquid was pressed out in basket press. 
The extracts were cooled immediately and clarified by cen- 


TABLE 1 


Effect of different methods of extraction on the yield and 
quality of pectin from whole minced raw papaya 


Jelly 
Treatment grade of |Moisture| Ash 
pectin pectin nium 


1. Single extraction 
of raw minced | 
papaya for % | 
hour with 4 times | 
0.02 N HC1.... 0.17 170 9.68 1.37 0,233 

2. As above but ex 

tracted for 3 
hours.... i 0.54 180 11.32 1.11 0.052 

. Four separate ex 
tractions each of 
% hr. duration 
using 1%, 1, 1, | | 
and 1 times 
0.02 N HCl each 


250 10.57 1.53 | 0.150 


time respectively 0.57 
B. At 100° C | 

4. As 1 under (A) 

0.60 219 8.93 1.77 0,260 
5. As 2 under (A) 

above........ peatecesigee 0.65 194 10.15 0.95 0.090 
6. As 3 under (A) 

above......... 0.36 210 10.40 1.22 0.008 
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trifuging. The extract adjusted to pH 3.5 was precipitated 
with 1M AICI, solution at pH 4.0. The aluminium pectinate was 
strained through mul! cloth and most of the water was removed 
by pressing. The precipitate was purified by washing with 
aleohol containing HC! and pectin was obtained by drying at 
37° C. for about 5 hours and passing through a 100-mesh sieve. 
For comparison, pectin was also prepared by the conventional 
aleohol precipitation method. 

Pectin samples ground to pass through a 100-mesh sieve were 
analysed for moisture, total ash, acid insoluble ash, alkalinity 
of ash, aluminium, equivalent weight, methoxyl content, anhy- 
dro-uronie acid, and jelly grade. Moisture was determined 
by drying at 70° C. for 16 hours. Total ash, acid insoluble ash, 
alkalinity of ash and aluminium were estimated by A.O.A.C, 
methods used for plant materials. Equivalent weight was de- 
termined (48) by titrating slowly 0.5 g. of pectin to which 
100 ml. of CO, free distilled water, 1 g. of NaCl and 6 drops of 
phenol red indicator were added, with 0.1 N NaOH until the 
indieator changed (pH 7.5). The value of equivalent weight 
was calculated from the equation: 


1000 X wt. of sample (g.) 
Eq. Wt. 


N x Volume of alkali (ml) 


For the estimation of methoxyl content, the neutral solution 
titrated for equivalent weight was allowed to stand for 30 
minutes at room temperature in a stoppered flask after shaking 
thoroughly with 25 ml. of 0.25 N NaOH. After adding 25 ml. 
of 0.25 N HC| it was titrated with 0.1 N NaOH to the same 
end point as for equivalent weight determination. Methoxyl 
content was calculated from the equation: 


N Vol. of alkali (ml.) 3.1 
% MeO = - $$$ 

Wt. of sample (g.) 
Anhydrouronic acid was caleulated using the following two 
equations (8): 

Wt. of sample (mg.) 
Z — (1) 
m.e. alkali for free acid + m.e. alkali for 
saponification + m.e, titratable ash 


176 X 100 


Z 


Per cent anhydrouronie acid 


Jelly grade was determined by preparing 65% sugar jellies 
employing a constant weight (50 g.) of sugar, varying propor- 
tions of pectin (as 1% solution) and such quantities of 10% 
eitrie acid solution as to get a pH within the range 2.9 to 3.1 
which was found in preliminary experiments to be the optimum 
for best results. Total weight of each mix was kept constant 
(100 g.) in a series of jellies from the same sample, distilled 
water being added to make up the difference. Cooking was 
done on an electric hot-plate to a final weight of 77 g. in each 
ease and the jellies obtained were compared after 20 hours with 
those prepared under identical conditions from a_ standard 
pectin sample (200 grade Genu citrus pectin) using finger test 
for comparison. 


RESULTS AND DISCUSSION 


Composition of leached solids in the two water wash- 
ings. Determination of the composition of leached 
solids in the 2 water washings of minced papaya 
showed that about 6% of soluble solids are leached in 
2 washings out of total soluble solids content of 
6.5%. Loss of pectin in leached water is practically 
negligible. 

Extraction experiments. In order to find a suitable 
extraction procedure, different extraction methods 
were tried, as given in Table 1. It will be seen that 
yield and jelly grade of pectin samples prepared after 
extraction with 0.02 N HCl at 80° C. for half-an-hour 
or 3 hours were lower than corresponding batches at 


100° C. Four separate extractions, each of half-an- 
hour duration using 114, 1, 1 and 1 times 0.02 N HCl 
at 100° C. each time, respectively, resulted in higher 
yield than in the case of a comparable sample at 
80° C. 

Since there was not a very marked difference in the 
jelly grades of these 2 batches, the procedure of ex- 
tracting at 100° C. with 0.02 N HCl four times sepa- 
rately was considered to be the best. 


Yield and quality of pectin prepared from indi- 
vidual extracts. Analytical data regarding yield and 
quality of pectin prepared separately from each of 
the 4 extracts are given in Table 2. It will be seen 
that yield is maximum in the second and third ex- 
tracts. The rate of extraction of pectin appears to 
be slow during first extraction and after most of the 
pectic substances have been extracted in the second 
and third extractions, it again decreases. Jelly grade 
of pectin goes on increasing up to the third extraction, 
after which the value goes down—probably due to 
heat damage after repeated extractions at boiling 
temperature. Total ash and acid insoluble ash con- 
tinue to decrease during each extraction. Equivalent 
weight and methoxyl content of the pectin also goes 
on decreasing, due to the de-esterification caused by 
the acid extraction. Anhydrouronie acid content is 
the maximum in the first extract. 


TABLE 2 
Yield and quality of pectin prepared from individual extracts 


| First | Second | Third | Fourth 
extract | | extract extract 

| 


Yield % (on fresh fruit basis)... 0.29 | 
Moisture % 10.74 | 

Total Ash % | 

Acid insoluble ash 

Jelly grade 

Equivalent weight? 

Methoxyl content % ®.. 9.4 8.1 
Anhydro-uronic acid % 2 78.25 70.65 67.63 | 


Peetin (as calcium pectate) in the residual pulp = 0.00553 % 


2 Moisture and ash free basis of pectin. 
Moisture in fresh fruit = 92.0%. 


Quality of pectin prepared from stored extract. 
Under commercial conditions it may become neces- 
sary to store the extract for some days before it is 
precipitated. It was therefore of interest to study the 
effect of storage of extract on the quality of pectin. 
Table 3 gives the results of these tests. Storage of 
extract without added SO.» for 4 days at 2-5° C. or 
with 350 p.p.m. SOs for 4 days at room temperature 
(20-25° C.) does not seem to affect the jelly grade of 
the pectin. Storage at room temperature with 350 or 
700 p.p.m. SOs for 8 to 15 days lowers the jelly grade 
slightly. Burroughs ef al. (2) reported that SOz in all 
concentrations from 250 to 1500 p.p.m. had a pre- 
servative effect on the apple pomace, and the loss in 
jelly quality of the pomace stored with SOs was found 
to be slight up to 7 days but became considerable 
after 13 days (2). Methoxyl content of the pectins 
prepared from extracts stored up to 15 days at room 
temperature with added SOs or at 2—5° C. without 
SO» seems to remain unaffected. 
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TABLE 3 
Quality of pectin during storage of the pectin extract 


Treatments Storage No. of Moleture 
temperature days 
Cc. % 
2. Without preservatives.......... 2-5 4 11.00 
3. With 350 p.p.m. SOsz......... 20-25 4 13.60 
4. With 350 p.p.m. S0Oz............ 20-25 10.95 
5. With 350 p.p.m. S0Oz......... 20-25 12 11.24 
6. With 700 p.p.m. of SOcz..... 20-25 12.01 
7. With 700 p.p.m. of SOe 20-25 15 12.78 


Purification of pectin. Aluminium pectinate con- 
tains about 12-15% total ash and 4-5% aluminium 
and before it can be marketed, it has to be purified. 
Washing the wet aluminium pectinate with acidified 
aleohol reduece the ash content considerably. In 
earlier experiments (Tables 2, 3, 4) first washing 
was given with 40% alcohol containing 3.5% HCl, 
second with 85% aleohol containing 3.5% HCl and 
subsequent 2 washings with 95% alcohol. The pectin 
purified by this procedure contained 3-7% ash and 
0.2-0.3°% aluminium. In subsequent experiments, 
however, 5 washings were given with (i) 40% alco- 
hol + 5% HCl (ealeulated on the basis of alcohol 
added + water in the precipitate) ; (ii) 50% alcohol 
+ 5% HCl: (iii) 60% aleohol; (iv) 70% aleohol; 
(v) 95% aleohol. Ash and aluminium contents of 
pectin samples prepared by this procedure were 0.95 
1.77% and 0.008 to 0.260% respectively (Table 1). 
Assuming the addition of 1% pectin in jams, jellies 
and marmalades, the aluminium content in the final 
products will be of the order of 0.8-26 p.p.m. which 
is not considered high for these products. 

Yield and quality of pectin. In Table 4, data regard- 
ing yield and quality of pectin prepared from peeled 
papaya as affected by different concentrations of 
aluminium chloride are given. The yield of pectin 
from peel only was 0.09% expressed on the basis of 
whole fruit or 0.45% of peels alone. Although the 
jelly grade of this pectin is lower (167) than that of 
peeled fruit (227), the process of peeling is time con- 
suming and expensive and it is desirable to avoid it. 
Moreover the percentage of peel in the whole fruit is 
about 18-20% which brings in only slight reduction 
in jelly grade of pectin prepared from the whole fruit. 
Most of the green colour of the skin is removed dur- 
ing washing of the precipitate with ethanol and the 


Moisture and ash free basis 


Total Jelly 
ash grade Equivalent Methoxy!l Anhydro- 
weight content uronic acid 
5.42 208 575 8.9 80.6 
6.00 200 486 7.4 80.0 
6.61 208 445 7.9 85.5 
7.25 180 477 7.8 82.3 
7.60 180 473 7.9 83.2 
7.28 180 499 8.3 83.6 
6.30 180 473 7.8 85.6 


colour of the pectin prepared from the whole fruit is 
almost like that prepared from peeled fruit. 

Aluminium chloride concentrations of 0.25, 0.30, 
0.40, 0.50 and 0.75% of the pectin extracts containing 
about 0.5% pectin were tried and 0.50% was found 
to give the maximum yield. Concentration of 0.75% 
was considered too high as it did not increase the 
yield above that of 0.5% concentration. 

Comparison of precipitation at room temperature 
and 70° C. with 0.5% AICl, shows that yield of pectin 
is lower in case of precipitation at 70° C., while the 
quality is not much affeeted. De Luca and Joslyn (3) 
reported higher yields of aluminium pectinate when 
precipitation was carried at 70°C. We have ob- 
served yield at 70°C. consistently in 4 
separate batches of pectin, preparing about 5-6 oz. of 
pectin from 35—40 Ibs. of fruit in each batch. It 
may, however, be mentioned that in case of De Luca 
and Joslyn’s experiments, the results are based on 
about 2 lb. (1 kilo) of fresh orange peel handled at a 
time. Another factor worth mentioning is that differ- 
ence in the degree of esterification of pectin from 
papaya and citrus peels may affect the yield of pectin 
prepared by aluminium chloride precipitation method 
(7). 

For comparison, analysis of commercial Genu citrus 
pectin, Type D 200, slow set, obtained from Denmark 
is given. It showed that papaya pectin compares well 
with it in quality. 

Comparison of the AICI, precipitation and the alco- 
hol precipitation methods. The aluminium chloride 
precipitation method has the following advantages 
when compared with the alcohol precipitation method : 


lower 


(a) Quality of pectin in the AICl; precipitation 
method is superior to that prepared by the alcohol 


TABLE 4 
Yield and quality of pectin prepared from peeled raw papaya as affected by different concentrations of AICI, 


Treatment 


1. Conventional alcohol precipitation method.............:cccccccscccceeeseeeeereneees 
2. Precipitated with 0.25% AlCls and washed with acidified alcohol.... 
As above but precipitated with 0.39% 

4. As above but precipitated with 0.4% AICIas............. 

5. As above but precipitated with 0.5% AlCls... 
6. As above but precipitated with 0.75% AIC! 
7. As above but precipitated with 0.5% AlCls at 7 ‘ 
8. Commercial Genu citrus pectin D200° (Control sample)......... 


Moisture of raw papayas 92.0%. 


Calcium pectate in raw papaya = 0.85%. 


Moisture and ash free basis 


Pectin yield 


from raw Moisture Total ash Jelly grade Methoxyl Anhydro 
fruit pobre, uronic acid 
content 

0.72 8.58 4.79 227 7.5 66.8 
0.45 10.21 1.58 227 7.7 75.8 
0.68 
0.71 12.01 2.91 227 7.8 77.7 
0.71 12.69 ».99 219 1 76.7 
0.62 10.05 4.93 19 8.1 74.4 
8.56 1.71 200 4.7 57.5 
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precipitation method. In Table 4, anhydrouronie 
acid content of pectin prepared by the AICI; pre- 
cipitation method is more than that of the alcohol 
precipitation method, showing thereby that pectin 
prepared by this method is contaminated less by non- 
uronide matter (7). 

(b) There is a considerable saving in the require- 
ment of ethyl alcohol in using the AlCl; precipitation 
method. In a typical experiment, for the preparation 
of one pound of pectin, 8.5 litres of 95% ethyl alcohol 
was required in the case of the AlCl, precipitation 
method as against 39 litres in the case of the alcohol 
precipitation method. 

(¢) The expensive procedure of vacuum concentra- 
tion before precipitation with ethyl aleohol is not 
necessary in case of the AlCl, precipitation method. 


SUMMARY 


An investigation on the preparation of pectin from 
raw papaya by aluminuim chloride precipitation has 
shown that concentration of 0.5% aluminium chloride 
in the cold at a pH! of 3.8 to 4.0 gives the maximum 
yield of pectin. 

Optimum conditions for extraction and purification 
have been worked out. 

Precipitation at 70° C. lowers the yield of pectin, 
though the quality of pectin is not much affected. 

Jelly grade of pectin prepared from peel of raw 
papaya (18-20% peel in the fruit) is lower than that 
prepared from peeled fruit. However, jelly grade of 
pectin prepared from whole fruit is only slightly 
lower than that from peeled fruit. Peeling of the 
fruit is therefore not considered necessary. 

Yield of pectin prepared from second and third 
extracts is maximum. Jelly grade of pectin goes on 
increasing up to three extractions, after which it 
starts decreasing. 

Storage of extract without added SOz for 4 days at 
2-5° C. or with SO» for four days at room tempera- 


ture (20-25° C.) does not seem to affect the jelly 
grade of the pectin. Methoxyl content of the pectins 
prepared from extracts stored up to 15 days with the 
addition of SO. at room temperature or without SO. 


at 2—5° C. seems to remain unaffected. 
Merits of AlCl; precipitation method as compared 
to the alcohol precipitation method are described. 


Most of the soluble solids of papaya mince are 
leached out by two cold water extractions of 5 minutes 
each. Loss of pectin in leached water is practically 
negligible. 
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EXPERIENCE 
that helps you cut costs includes 


BERRIES NUTS 


CEREALS RICE 
COCONUT TAPIOCA 4 
COFFEE STARCHES 


FRUITS PROTEINS 


and others, covering nearly 
every product where a drying 
process exists. 


FOR BETTER FOOD PROCESSING 


1. The one best, exact, commercially 
practical method of drying your 
product. 


Sargent’s Drying Research Laboratory offers you an 
invaluable source of wide experience and practical, 
down-to-earth knowledge. Wherever there's a drying 


2. How to attain highest production rate 
in pounds of stock per hour per square 
foot of drying crea, economically. 


process, in research or production, our laboratory 
staff is highly qualified to serve, advise, recommend 
and, with Sargent engineers, design the proper drying 
equipment for your particular product. 


Air flow data 


Required temperatures 


Required heating surface 


Dryer length and design 
Apron or roller (feeding) speed 


Exact development of drying curves 
required. 


Possible simple changes in stock prep- 


PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Rood eration prior to drying, to attain maxi- 


CINCINNATI 15 — A. L. Merrifield, 730 Brooks Avenue : . 
CHICAGO 44 — John Low & Co., 5830 West Lake St. mum quality and efficiency. 
DETROIT 27 — Clifford Armstrong Co., 16187 Grand River Ave 


HOUSTON 17, TEX. -—~ The Alpha Engineering Co., Box 1237! 10. Controls reauired to maintai i 
CHARLOTTE, N.C. -—— W. S. Anderson, Corolina Specialty Co quality 
ATLANTA, GA. — J. 8. Angel, Mortgage Guorontee Building and quantity drying in uniform, con- 


TORONTO |, CAN. — Hugh Willioms & Co., 27 Wellington St. East tinuous production 
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AMERSFOORT, HOLL ARIS. FRANCE BREMEN GERMANY met GIUM SOFLORLTD. - PERTVAL 


Effect of Pretreatment and Type of 


Packaging Material on Quality of 


Frozen Fried Chicken“ 


(Manuscript received September 3, 1957) 


Tue AMOUNT AND VARIETY of pre- 
cooked frozen foods available on the market has in- 
ereased greatly in the past few years. Frozen pre- 
cooked chicken pies have attained great popularity, 
but frozen fried chicken has been marketed only to a 
limited extent because off-flavors have occurred in 
the product. 

At the time when this study was initiated, only one 
report had been published on frozen fried chicken. In 
1954, Hanson (2) stated that off-flavors developed 
more rapidly in frozen fried chicken than in uncooked 
frozen fryers. However, she reported that little or no 
flavor change oceurred until the completely precooked 
birds had been stored for 6 months at 0° F. Flavor 
changes occurred in the meat, she stated further, 
rather than in the skin and were therefore not related 
to rancidity development in the cooking fat taken up 
in the dredging material during precooking. 

The main objectives of the research which the 
present article reports in part were to investigate the 
flavor, tenderness, and juiciness of frozen fried 
chicken and to explore possible methods for improving 
the quality and increasing the shelf life of a precooked 
produet. The study reported herewith was designed 
to determine the effect of several variables on the 
stability of frozen fried chicken. The influence of the 
degree of precooking was tested to determine whether 
or not the flavor of partially precooked frozen broilers 
was approximately the same as that of a completely 
cooked frozen product. Three types of packaging ma- 
terial were use |, and the flavor of both the meat and 
the skin was evaluated after storage at 0° F. for 0, 5, 
10 and 15 weeks. 

Since weight losses during precooking are of con- 
cern to processors and losses during reheating are 
important to consumers, data were obtained to caleu- 
late weight losses during the various steps in process- 
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ing, storage, and final preparation of the broilers for 
consumption. 


EXPERIMENTAL PROCEDURE 


New Hampshire broilers, pullets and cockerels, 13 weeks of 
age and of similar genetic history were obtained from the 
Iowa State University Poultry Farm. All birds had been fed a 
typical finishing ration for broilers that contained neither fish 
meal nor eod liver oil. The 108 broilers used in the experiment 
were killed by slitting the jugular vein and allowed to bleed 
freely for 1 minufe. After sealding for 30 seconds in water 
(120° F. + 2° F.), birds were machine picked, eviseerated and 
ice-slush cooled for 24 hours. 

Since one of the objectives of this study was to determine 
the effect of the degree of precooking on the quality of frozen 
broilers, preliminary tests were conducted to measure internal 
temperatures of broilers during deep-fat frying. In these tests, 
thermocouples were inserted into the thigh, leg and breast pieces 
of chicken and the temperatures during cooking were recorded 
on a recording potentiometer. Then a complete cooking for 10 
minutes to an internal temperature of approximately 195° F. 
and a partial cooking for 3 minutes to 80-90° F. were selected 
for investigation. Only the thighs, breasts and legs of broilers 
were given one of the following treatments prior to packaging 
and freezing: (1) floured and partially cooked in deep-fat for 
3 minutes (80-90° F.) or (2) floured and completely cooked in 
deep-fat for 10 minutes (190-195° F.). Some of the broilers 
were not precooked and were used as controls. 

Precooking. In preparation for deep-fat frying, broiler parts 
were weighed, dipped in homogenized milk, drained for 5 
seconds and then coated with a flour mixture consisting of 2 
parts all-purpose wheat flour and 1 part potato flour. Broiler 
parts were weighed aga n. Then they were deep-fat fried in a 
covered, 5 quart, thermostatically controlled, electric deep-fat 
fryer." The thermostat on the fryer was set at 375° F. and 5 
pints of peanut oil were used. Peanut oil was selected for deep- 
fat frying because of its high smoke point (6) and because it 
imparted little or no flavor to the fried product. A company 
that manufactures peanut oil stated that after the usual re- 
fining processes, including deodorization, peanut oil has a smoke 
point in excess of 400° F., free fatty acids below .05%, and 
has a bland, pleasing flavor. After frying, samples were al- 
lowed to drain for 1 minute before weighing. 

Packaging. The untreated broilers and those precooked 3 or 
10 minutes were randomly divided into 3 groups for packaging 
in Cryovae, polyethylene or aluminum foil. Thirty-six broilers, 
12 broilers from each of the 3 treatments deseribed above, were 
packaged in Cryovac bags. After a broiler was placed in a 
Cryovae bag, the air was evacuated and the package was im- 
mersed in water (180°F.) for 15 seeonds to shrink the film 
tightly around the bird. Also, 36 broilers (12 from each treat- 
ment) were packaged in polyethylene bags (0.00125 in.) and 

* Brown-Eleectronik Potentiometer, Brown Instruments Div., 
Philadelphia, Pa. (Range —30° to 579° F.). 


* Sunbeam, C. F. 1500-watt deep-fat fryer. 
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36 were wrapped, drugstore style, in aluminum freezer foil 
(0.0015 in.). 

Storage. All packaged broilers were weighed and then frozen 
at —30° F. for 24 hours. The interval between frying and 
freezing was approximately 2 hours. The 81 samples for evalu- 
ation at the 5, 10 and 15 week storage periods were transferred 
to the 0° F. room for storage. Since 3 samples were tested and 
evaluated by the taste panel each day for 9 days, 27 broilers (3 
treatments x 3 packaging materials x 3 replicates) for evalu- 
ation at 0° storage were held at —30° F. This test pattern was 
repeated at each storage period. 

Thawing. Broiler parts were thawed in the package in a 
refrigerator (33° F.+ 2° F.) for 24 hours. Then they were 
placed in a constant temperature room (72° F.+ 2° F.) for an 
additional 3 hours. One-half hour before reheating, the sam- 
ples were removed from the package, placed in a glass funnel 
and allowed to drain into a graduate cylinder. Amount of drip 
was recorded and pH of the drip was determined. 

Final cooking. After the frozen fried chicken was thawed, 
the precooked samples were reheated in peanut oil at 350° F. 
until they had reached an internal temperature of approxi- 
mately 185° F. As determined in preliminary experiments in 
which thermocouples and a recording potentiometer were used 
(5), the time required to reach this temperature was 3 to 4 
minutes for birds precooked 10 minutes and 5 to 6 minutes for 
samples precooked 3 minutes. The thawed untreated control 
broilers were dipped in homogenized milk, coated with the 
wheat and potato flour mixture and deep-fat fried in peanut 
oil (at 375° F.) for 10 minutes until the surface was a medium 
brown. 

Taste panel evaluation. A split plot design was used that 
provided for the evaluation of broilers from each of the 3 
treatments but from only one packaging material at any daily 
evaluation session during each testing period. Since there were 
3 replicates of each of the 3 treatments for each of the 3 pack- 
aging materials, broilers were evaluated from 9 consecutive 
days at each of the 0, 5, 10 and 15 week storage periods. To 
minimize changes that might occur during the 9 days at 0° F., a 
sufficient number of broilers for evaluation were transferred 
from 0° F. to —30° F. storage at the beginning of each judging 
period on the assumption that less change would occur at 
~—30° F, than at 0° F. 

Broiler samples were evaluated by 5 carefully selected and 
trained taste panel members in specially designed, individual 
taste panel booths. Red fluorescent lights were used during the 
judging to mask any color differences between samples that 
might bias a judge’s evaluation of flavor. 

Coded samples were served hot in heated porcelain dishes. 
Each panel member scored the same part of the broiler at each 
evaluation session for meat flavor, skin flavor, tenderness and 
juiciness on a seale of 10 to 0. Off-flavors of the skin and of 
the meat were scored on a 0 to 10 seale with 0 denoting no off- 
flavor. 


RESULTS AND DISCUSSION 


Weight changes. In the processing of fried chicken 
prior to freezing, there is the possibility of a weight 
gain during dredging or coating with flour, followed 
by a weight loss during precooking. Increases in 
weight of the raw chicken parts, after applying the 
coating of milk and flour, averaged approximately 
7%. A comparison of the weights obtained immedi- 
ately after cooking broilers with the raw weights be- 
fore dredging indicated there was an average net gain 
of 3% for samples cooked 3 minutes and net losses of 
from 5 to 10% for those cooked 10 minutes. During 
the cooling period prior to packaging there was an 
additional weight loss of 3% for broilers cooked 10 
minutes and 1.5% for those cooked 3 minutes. Han- 
son (2) reported that the gain in weight of halves of 
medium weight fryers averaged approximately 4% 


following dredging in wheat and potato flour and a 
net loss of 17% for the fried birds. 

Regardless of pretreatment, broilers wrapped in foil 
showed practically no changes in weight throughout 
the 15 weeks of storage at 0° F. In general, the weight 
changes were minimal during storage of the broilers 
packaged in polyethylene or Cryovace. 

Only untreated broilers lost any weight in the form 
of drip during thawing. The largest amount of weight 
lost in drip averaged 1.0 to 2.5% for broilers packaged 
in polyethylene. About the same amount was gained 
during frozen storage. The least amount of weight 
was lost by samples wrapped in aluminum foil (0.2 to 
1.0%) and these samples did not gain weight during 
frozen storage. Length of storage under the condi- 
tions in this study appeared to have no effect on the 
quantity of drip lost from untreated frozen broilers. 
The pH values of the drip, regardless of packaging 
material or storage time, ranged from pH 6.0 to 
6.5. Sair and Cook (3) reported pH values of 6.05 to 
6.35 for fluid exuded from the tissues of frozen un- 
treated chickens. 

During the reheating of the thawed precooked 
broilers, there was an average loss in weight of 23% 
for samples precooked 3 minutes and 14% for those 
precooked 10 minutes. A comparison of original raw 
weights before freezing and precooking with final 
cooked weights (i.e., when broilers were ready-to-eat ) 
revealed that precooked broilers decreased 26% in 
weight, whereas the untreated chickens decreased 
only 16% in weight. Total weight losses of 26% for 
precooked frozen chicken indicates the possibility that 
these samples would be less juicy than the untreated 
broilers. Judges’ scores for juiciness in most instances 
were lowest for broilers precooked 10 minutes, those 
precooked 3 minutes were intermediate, and untreated 
samples were the juiciest (Figure 1). Statistical 
analysis of judges’ scores for juiciness revealed that 
the effects of both storage and amount of precooking 
were highly significant. 


Cryovec Polyethylene Aluminum Juiciness of 
Foil Broilers: 
oF 
— Untreated 0 
Precooked 
Precooked 
3 (10 min) 
2 
Stored 
5. 15 weeks 
at 
orr 
L Y 


Figure 1. Effect of pretreatment on juiciness of frozen broilers. 


Flavor changes. Analysis of variance of the flavor 
seores for the 3 treatments indicated that the effect of 
packaging was not significant (Table 1). Therefore, 
the flavor scores for all broilers in the 3 packaging 
materials were combined and averaged for each treat- 
ment at each storage period. The graphic presenta- 
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TABLE 1 


Analysis of variance of flavor scores for frozen untreated 
and precooked broilers 


Mean squares 


Degrees | 


Source of | 
of Flavor Off-flavor 
variation freedom 
Meat Skin Meat Skin 
Replications................. 2 | 0.406 0.240 0.460 | 1.868 
Storage (8) ......0....00.0004] 3 6.2631 | 3.3592 | 5.9361 | 6.0682 
Packaging (P)...... 2 | 0.040 | 0.551 | 0.810 | 0.458 
 ¢.¢ See 6 | 0.168 | 0.230 0.105 | 0.388 
Error (a)......00-++. 22 0.176 0.485 0.330 0.520 


1.193% | 5.691% 1.7162 | 5.664! 
0.8135 2.358? 1.108* 3.0712 
T vs. control............. 3.0132 | 9.0243 2.3252 | 8.256% 


Treatments (T).. 


< 
3 


2) ae send 6 | 0.217 | 0.335 | 0.225 | 0.346 
4 0.193 | 0.256 0.327 0.424 
2 | 0.165 0.097 0.082 | 0.102 
Error (b) 48 | 0.266 | 0.256 0.190 0.246 
Total.... 107 | | 
Ip= 0.1%; *p = 0.5%; *p = 1%; *p = 2.5%; Sp = 10% level 


of significance. 


tion of the flavor scores (Figure 2) shows the extent 
to which precooking lowered the flavor of the meat and 
of the skin of the broilers. Regardless of treatment, 
as the storage time increased the flavor scores of all 
broilers decreased. Also, the differences between the 
untreated and precooked samples were more apparent. 
Analysis of variance revealed that the effects of treat- 
ment and of storage time on meat flavor and on skin 
flavor were highly significant (Table 1). The degrada- 
tion in flavor of both the meat and the skin of pre- 
cooked broilers is in agreement with results obtained 
by Hanson et al. (3). They reported that flavor 
changes were detected in the meat and in the skin and 
coating, indicating that flavor instability is as serious 
in the meat as in the skin and outer coating. 

All broilers increased in degree of off-flavor with an 
increase in storage time regardless of packaging ma- 
terial (Figure 3). Analysis of variance indicated that 
the effect of storage and of treatment on off-flavor of 
both the meat and the skin of the broilers was highly 
significant (Table 1). After 15 weeks of storage, un- 
treated broilers had less off-flavor than the precooked 
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Figure 2. Changes in meat flavor and in skin flavor of pre- 
cooked and untreated frozen broilers stored at 0° F. (Each 
experimental point represents an average of 5 judges’ scores 
for 9 replicates.) 


samples. Broilers that had been precooked 3 minutes 
had more off-flavor than those precooked 10 minutes, 
One possible explanation might be that during the 3 
minutes of precooking to a temperature of 80-90° F. 
an enzyme system was activated or a chemical com- 
pound released that altered the characteristic flavor 
of the meat. In the poultry precooked for 10 minutes 
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Figure 3. Effect of pretreatment on flavor stability of frozen 
broilers stored at 0° F. (Each experimental point represents an 
average of 5 judges’ scores for 9 replicates.) 


to 190°-195° F. the enzymes might have been inacti- 
vated or the compound dissipated. Also flavor degra- 
dation that occurred in the meat as well as in the skin 
of the precooked broilers suggests that the cooking oil 
may not be the only causative factor. 

In general, the differences in flavor between un- 
treated broilers and precooked broilers were greater 
than the differences between broilers precooked for 3 
minutes and those precooked for 10 minutes. These 
data indicate that cooking prior to freezing accelerates 
a flavor change in meat. Usually difference in flavor 
between untreated and precooked samples stored 4 
months at 0° F. may be ascribed to a ‘‘warmed-over’’ 
or ‘‘stale’’ flavor characteristic of cooked foods that 
have been stored in the refrigerator and then heated 
again for serving. This flavor is not objectionable but 
detracts from the ‘‘fresh’’ flavor characteristic of the 
control, i.e. the birds that were not cooked prior to 
freezing. However, although all samples were frozen 
within two hours after precooking, frequently the 
judges remarked about an objectionable ‘‘fishy’’ flavor 
in some precooked samples that was quite undesirable. 
As yet no cause or explanation has been found for this 
flavor. In an article on prevention of bone darkening 
in frozen chicken, Woodroof (7) stated that heating 
legs of fryers for 10 minutes in oil before freezing pre- 
vented bone discoloration but impaired the flavor. 
Also, Gilpin et al. (1), in a study on the quality of 
eanned chicken, found that chicken fried before can- 
ning changed more during storage than chicken 
packed raw. 

Rancidity is often a problem in frozen poultry. No 
rancid flavors were detected in the present study but 
the precooked samples were stored only 4 months at 
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0° F. Hanson et al. (3) reported rancidity was de- 
tected in precooked samples held 9 months at 0° F. 
Since flavor changes in frozen fried chicken are fairly 
rapid, the product should be stored at low tempera- 
tures (0° F. or lower) and the storage time should be 
as short as possible (4 to 6 months). 


SUMMARY 


Thighs, legs and breasts of broilers, untreated or 
precooked for 3 or for 10 minutes, were packaged in 
Cryovae, polyethylene or aluminum foil and stored 
at 0° F. After storage for 0, 5, 10 and 15 weeks, sam- 
ples were removed for evaluation. Weight changes 
that occurred during pretreatment, storage, thawing 
and final cooking were determined. A taste panel of 5 
members scored the broilers for meat flavor, skin 
flavor, tenderness, juiciness, meat off-flavor and skin 
off-flavor. 

Increases in weight of raw chicken parts, after 
applying the coating of milk and flour, averaged 7%. 
During precooking, samples cooked 3 minutes lost some 
weight but had a net gain of 3%. However, samples 
preeooked 10 minutes had a net loss of approximately 
10%. In general, for either the control or the pre- 
cooked broilers, packaged in aluminum foil, Cryovac 
or polyethylene, there was little or no change in 
weight throughout storage. Only the untreated 
broilers exhibited drip losses during thawing and 
there was no relationship between the quantity of 
drip, length of storage, type of packaging material or 
pH of the drip. 

During the reheating of the thawed precooked 
broilers, there was an average loss in weight of 23% 
for samples precooked 3 minutes and 14% for those 
precooked 10 minutes. From the original raw weight 
to the final cooked weight (i.e., when broilers were 
ready to eat) precooked broilers decreased 20 to 26% 
in weight, untreated controls decreased 16%. 

There was a correlation between weight losses and 
juiciness of broilers. In most instances, scores for 


juiciness were lowest for broilers precooked 10 min- 
utes, intermediate for those precooked 3 minutes and 
highest for untreated control broilers. 

After 15 weeks of storage at 0° F., untreated 
broilers were superior to precooked broilers in all 
palatability factors that were tested. The kind of 
packaging used did not significantly affect the flavor 
changes that occurred in untreated or in precooked 
broilers. Broilers precooked for 3 minutes prior to 
freezing developed more off-flavor than did broilers 
precooked for 10 minutes. Flavor changes occurred 
in the meat as well as in the skin of the precooked 
broilers. 
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Microscopic Structure and Reconstitution of 


Vacuum-Dried Tomato Powders 


(Manuscript received March 7, 1959) 


Preservation OF FOODS as powder 
concentrates has received increased attention in 
recent years and one of the promising methods for 
manufacture of fruit juice powders employs vacuum 
drying combined with heat treatments (2, 6, 7, 14, 
18, 19). In the production of tomato juice powder by 
this method (6, 7), a paste of 25 to 36% solids is 
aerated, spread about 14-inch deep on trays, and dried 
in a vacuum shelf drier. A vacuum of 1 to 1.5 mm. is 
drawn and heat is applied to dry the product to 3% 
or less moisture content. 

Although suitable for other uses, as in condiments 
and soups, not all powders so produced could be re- 
constituted as single-strength juices of aeceptable 
consistency and flavor. Some powders formed watery, 
granular products in which large powder fragments 
did not readily disperse and retained identity even 
after vigorous stirring. With other powders particle 
dispersion was rapid and juices of desirable qualities 
were obtained within 3 or 4 minutes. 

These differences suggested need for an evaluation 
of structure in the original juices and pastes as well 
as in the reconstituted product. Microscopic examina- 
tions consequently were made and it was found that 
rapid reconstitution usually was characteristic of 
those powders made from original products which 
contained a high proportion of intact, separated to- 
mato tissue cells (6). On the other hand, pastes con- 
taining tissue particles composed mainly of broken 
cells and cell wall fragments were found to form 
vacuum-dried powders which either reconstituted 
slowly or had inferior consistency. 

These microscopic investigations included examina- 
tion of whole, fresh tomatoes as well as determina- 
tions of the distributions of the different sorts of 
tissue particles in both original and reconstituted 
products. The present paper describes both those 
observations and a simple procedure for evaluating 
the powders accerding to the powder structure and 
dispersion in reconstituted juices. 


MATERIALS AND METHODS 


Materials. Pastes used in preparation of the powders were 
obtained from commercial sources or were produced at this 
Laboratory by concentrating a commercial juice to about 36% 
total solids. The commercial pastes had been manufactured by 
‘*hot break’’ and ‘‘cold break’’ processes. The specific treat- 
ments used in the ‘‘hot break’’ process may be briefly de- 
scribed as follows: Coarse crushing of whole, fresh fruit 
rapidly followed by preheating to 180° F. in a heat exchanger, 
heating to 240° to 260° F. by steam injection, and concen- 
trating to about 7% solids in a one-pass tube and shell unit. 

*A Laboratory of the Western Utilization Research and De- 
velopment Division, Agricultural Research Service, U. 8. De- 
partment of Agriculture. 


R. M. Reeve, Vern F. Kaufman, 
and Francis F. Wong 


Western Regional Research Labora- 
tory," Albany, California 


The hot product was then held a short time in a tank before 
sieving through paddle-type pulpers and finishers to remove 
skins, seeds and vascular tissues. The separated juice was then 
run through tube-type evaporators to bring the concentration 
up to 30 to 36% solids. In the ‘‘cold break’’ process the 
coarse crushing operation was followed by preheating to 
140° F. and the product was held to permit enzymatic degra- 
dation of the pectin. The product was then further heated, 
sieved and concentrated. 

The commercial juice had been manufactured by a third 
process. Briefly, coarsely chopped fruit was cooked on a con- 
tinuous basis by retaining in a heated tank held at 205° to 
210° F. for approximately 15 minutes. It was then sieved 
through a screw-type expeller. Only a controlled portion of 
the total possible juice was expelled and canned as juice; the 
remainder was processed as a paste. The concentration of juice 
was carried out in this Laboratory using a steam-jacketed 
evaporator with mild agitation. Preparation of powders from 
these 3 types of products was accomplished as described else- 
where for the vacuum drying process (6). 

Several experimental pre-drying treatments were used in 
preparation of some of the powders. Some were treated over- 
night with pectic enzymes to degrade the pectins; others had 
ealecium chloride added at a concentration of about 0.5% of 
the total soluble solids to increase their viscosity prior to 
aeration and drying. Aeration of all samples was effected by 
beating with a wire whip until density of about 0.7 to 0.9 g. 
per ml. was obtained. 

Microscopic methods. Sections of fresh, ripe tomatoes were 
used to illustrate some of the histological features of the flesh 
and seed cavity tissues. Freshly stewed tomatoes as well as 
commercial pastes and juices and their reconstituted powders 
were studied with both ordinary and polarizing microscopes. 
Examination and classification of suspended tissue particles 
were accomplished with samples of single-strength juices 
diluted approximately to 1: 400 by volume with distilled water. 
Differenees in distribution of the various kinds of tissue par- 
ticles present were determined at 100 X magnification from 
counts of 1,000 or more particles per sample, using counting 
chamber slides as described for studies on apricot purees (10). 

Reconstitution method. Rates of powder particle dispersion 
were determined from samples reconstituted to the approxi- 
mate total solids of single-strength juice (about 6.5%). A 
weighed sample of the powder was placed in a beaker and the 
proper amount of water added. For rapid, routine tests, 1.3 g. 
of powder and 18 ml. of water in a 50-ml. beaker were found 
convenient. Up to 10 times these amounts in a larger beaker 
did not alter reproducibility of results. When water was added 
the sample was stirred gently 3 to 4 times with a glass rod to 
insure uniform wetting of the powder; the sample was then 
left undisturbed for 90 seconds. After 90 seconds the sample 
was again stirred gently for 30 seconds, using a uniform 
motion of about 2 revolutions per second of the glass rod 
around the sides of the beaker. 

Two samples of 0.5 ml. each were immediately removed with 
calibrated medicine droppers and spread carefully over the 
surfaces of separate 1- x 3-inch, clean microslides. The tip open- 
ings of the medicine droppers were enlarged to about 2 mm. 
diameter for passage of larger powder particles, and after each 
sampling the droppers were flushed with water. In an alternate 
method of sampling, 1-ml. samples were placed in counting 
chamber slides. This procedure of reconstitution and sampling 
was repeated several times in succession, allowing 90 seconds’ 
delay between each interval of 30 seconds in which the sam- 
ple in the beaker was stirred. Thus, samples representing inter- 
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vals ranging from 2 to 20 minutes for powder reconstitution 
were obtained. 

Preliminary microscopic observations at low magnifications 
provided suitable criteria for ready recognition of the undis- 
persed, opaque powder particles, but use of a microscope for 
making the counts was a disadvantage; transmitted light de- 
creased particle opacity and magnification restricted the field 
of view so that counts could not be made rapidly. After a few 
practice trials, consistent replicate counts of undispersed pow- 
der particles could be made rapidly without magnification and 
without critical verification of particle size. These undispersed 
particles could be distinguished with the naked eye by certain 
characteristics of opacity from more translucent, fully dis- 
persed, suspended tomato tissue particles. Only those undis- 
persed particles having dimensions of 0.3 mm. or more (by 
approximation) and which appeared definitely opaque against 
a white background were counted. 


OBSERVATIONS AND RESULTS 


Histology of ripe tomato. Although the structure of the fruit 
has been described in several studies (1, 4, 11, 12, 15, 17), few 
photomicrographs of the intact, fresh tissue have been pub- 
lished. The solid flesh, excluding only the basal core, is 
composed principally of very large parenchyma cells which 
range from 200 to 1,200 uw in their greatest dimensions (Figure 
1). Numerous, small intercellular spaces are present and these 
range from 1 to 10 « wide to over 100 uw long between adjacent 
parenchyma cells. The cells of the skin and vascular tissues 
are much smaller and have minute intercellular spaces. 

The watery, gelatinous tissue in the locules or seed cavities 
likewise is composed of parenchyma cells (Figure 3). This 
tissue develops as an outgrowth of fleshy tissue near the seed 
attachments of the young fruit and generally contains starch 
granules when the fruit is green (11); it is independent of the 
seed coats. A less extensive gelationous tissue forms the outer 
layer of the seed coats from which it originates; the radial 
and basal walls of its cells show pronounced thickening of a 
hydrated, somewhat gelatinous cellulose (4, 11). These gelati- 
nous tissues have few evident intercellular spaces; their cells 
become very fragile in the ripe fruit. The cells of the locule 
tissue proper rupture easily and tend to separate in the ripe 
fruit—thus appearing like a free juice as described by Whit- 
tenberger and Nutting (15). 

The parenchyma cell walls in the solid flesh of the fruit are 
strongly birefringent when examined with polarized light 
(Figure 2) and are very thick when compared with the thin, 
fragile walls of the gelatinous tissue cells. The latter are 
weakly birefringent at best (Figure 4) and evidently contain 
only the first formed layer of cellulosie microfibrils of the 
primary wall. Near the basal portions of the gelatinous tissue 
the cell walls are thicker than in those cells more distally 
located and a few starch granules still may be present in these 
basal cells in the ripe fruit (lower portions of Figures 3 and 
4). 

Minute erystals of carotene and lycopene are embedded in 
the cytoplasm of both flesh and locule tissue cells. Concentra- 
tion of these pigments appears to be greatest in skin region 
of the solid flesh and also greater in the flesh than in the locule 
tissue. This latter difference, however, may be due to the 
opacity of the flesh tissue (due to gas in intercellular spaces) 
against which the finely divided pigments are more readily 
evident to the naked eye than in the translucent, gelatinous 
tissue. Pigment formation in the skin and flesh has been ex- 
tensively investigated (12) but little attention has been given 
to locule tissue pigment. Microscopie examinations suggest 
that these gelatinous tissues possibly may contain more numer- 
ous minute carotenoid bodies than do the solid flesh tissues. 

Microscopic structure of juices and pastes. The various treat- 
ments used in juice and paste manufacture result in st uctural 
distinctions between the final products. Ordinary cooking, for 
example, causes an appreciable amount of cell separation 
(Figure 5) and the degree of cell separation increases with 
time of cook. Structure of the commercial juice used here is 
shown in Figure 6 and is grossly comparable with the structure 
ebtained with simple cook treatment. Ordinary cooking, per se, 
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does not cause cell rupturing in tomatoes or in other plant 
tissues (13) but the cell walls have been weakened and are 
consequently rendered more susceptible to mechanical damage 
such as may be exerted by shear forces. High degrees of cellu- 
lar breakdown due to such mechanical damage are shown in 
Figures 7 and 8 for ‘‘eold’’ and ‘‘hot’’ break pastes, 
respectively. 

Table 1 shows the proportion of different types of suspended 
tissue particles in several juices and pastes. Very similar dis- 
tributions were found in the fully reconstituted vacuum-dried 
powders prepared from them. A high degree of cellular dam- 
age was characteristic of all products manufactured by 
processes which subjected the cooked tissue particles to shear 
forces exceeding those used in manufacture of the commercial 
juice of these present studies. Speed of operation and sieve 
opening appeared to have the greatest influence on particle 
structure after heating or cooking at high temperatures. 


TABLE 1 
Tissue particles: types and distribution in tomato pastes and 


Suspended tissue particles, 

% of total numbers 
Broken Skin and 
vascular 
cell wall tissue 
fragments | fragments 


Sample | Intact | Clusters | 


|separated| of intact | cells and 


cells | cells 


Commercial juice 
(original) 

Reconstituted powder 
from commercial juice 

Commercial “hot break” 
paste (original) 

Reconstituted powder 
from commercial “‘hot 
break" 

Commercial “cold break" 
paste (original) 

Reconstituted powder 
from commercial ‘‘cold 
break” paste 
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Rates of powder particle dispersion. The gross structure of 
vacuum-dried powder particles is very porous (Figure 9). 
When such particles are wet with water during microscopic 
observation, recognizable fragments of tomato tissue can be 
seen to separate and disperse into the water (Figures 10 and 
11). Particles which did not readily disperse remained opaque ; 
when teased with a needle they separated into smaller trans 
lucent particles consisting of the tissue particle classes listed 
in Table 1, but they were principally composed of broken cells 
and cell wall fragments. 

Ease of particle dispersion upon reconstitution varied with 
different powders and this ditterence could be graphically 
observed in the microslide preparations. Numbers of undis 
persed opaque particles for 2 reconstituted samples are com 
pared in microslide preparations shown in Figure 12. These 
reconstituted powders, left and right, respectively, represent 
the commercial juice and ‘‘ecold break’’ paste structures 
described in Table 1. 

Rates of powder particle dispersion obtained from counts 
of several reconstituted powders are illustrated in Figures 13 
and 14. The differences in dispersion shown in Figure 13 are 
inverse to the percentage distributions of suspended, intact, 
separated cells listed in Table 1 for these same products both 
before and after powder manufacture. Dispersion of powder A 
(Figure 13) was considered excellent; within 4 minutes after 
addition of water the reconstituted juice from this powder 
could not be distinguished from the original. Inferior disper- 
sion is shown by C in Figure 13 and by A and D in Figure 14. 
Such powders remained granular and watery, never reaching 
full reconstitution even after vigorous stirring, and large num- 
bers of undispersed powder particles remained after 20 
minutes’ reconstitution. Powder B in Figure 13, from the ‘‘ hot 
break’’ paste, showed good consistency when fully reconsti- 
tuted but powder particle dispersion was slow, requiring 10 
minutes to reach the same degree of dispersion shown by 
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INFORMATION 
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now available from the men at Calgon 


Calgon’s research laboratories have long been at work improving, 
perfecting, and developing better techniques for the food industry. 

Our laboratory findings have convinced us that many of our develop- 
ments should be of interest to you. 

Hence, we propose a trade: we will share our knowledge with you, 
if you will share your problem with us. It may prove very beneficial 
to us both. 

Simply check your area of interest, fill in where we can contact you, 
tear out this page and send to: 


CALGON RESEARCH 
HAGAN BUILDING 
PITTSBURGH 30, PENNSYLVANIA 


Improved bead, better whippability in such foods as egg whites. 
Blanching such foods as beans; achieving tender skins. 

Maintaining red color in such foods as beets, tomatoes, fruits. 
Increasing jell strength in dietetic jellies, in the absence of sugar. 
Preventing struvite crystals in such foods as fish products. 
Stabilization of iron in water. 

Any other problems dealing with the use of water in food processing. 


(Indicate problem area) 


COMPANY 


ADDRESS 


CA LG Ag COMPANY 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC 


HAGAN BUILDING, PITTSBURGH 3O, PA. 
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Figures 1 to 4—photomicrographs of fresh sections of tomato fruit, x 40, Figure 1—fresh section, about 500 microns thick, of 
outer wall of flesh photomicrographed with ordinary illumination. Small-celled skin and vascular tissues with minute intercellular spaces 
appear dark and opaque at this section thickness; e—epidermis; ic.—inner epidermis; v—vascular bundle; n—nuclei of flesh cells. 
Figure 2—portion of inner margin of fruit wall photomicrographed with polarized light to show cell wall birefringence. Figure 3— 
gelatinous tissue of seed cavity photomicrographed with ordinary illumination; note very thin cell walls, Figure 4—same section as in 
Figure 3 photomicrographed with polarized light and showing weak birefringence of cell walls; small starch granules and pigment 
crystals show as minute bright spots. 


Figures 5 to 8—photomicrographs of processed tomato as viewed with polarized light; <x 40. Figure 5—cooked tomato, undiluted 
and showing birefringent walls of intact, separated cells. Figure 6—reconstituted powder prepared from a commercial juice (A in 
Figure 13) and showing intact, separated cells as in 5. Figure 7—reconstituted powder from a “cold break” paste showing cell wall 
fragments. Figure 8—reconstituted powder from a “hot break” paste; dark shadow is a vascular tissue fragment slightly out of focus. 
All views here are of undiluted preparations. 
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Figures 9 to 12. Figure 9—powder particles of a vacuum-driei commercial juice showing the porosity of the particles; x lu. 


Figures 10 and 11—intact separated cells and cell wall fragments, respectively, separated from reconstituted powder further diluted 
1:10 with water to provide a relatively clear background, x 40. Figure 12—microslide preparations of reconstituted powders show- 
ing difference in particle dispersion; left, preparation from powder prepared from commercial juice and showing rapid, virtually 
complete particle dispersion; right, preparation from a powder prepared from a ‘‘cold break’’ paste and showing poo. particle dis- 


persion. 


powder A in 2 minutes. Although it was possible to prepare 
powders from some ‘‘hot break’’ pastes which were of accepta- 
ble consistency when reconstituted, none showed as rapid or 
complete powder particle dispersion as was usually obtained 
with those prepared from the commercial juiee used here 
(upper slide, Figure 12). 

Effects of paste preparation. One experimental method of 
paste preparation for vacuum drying involved separation of 
paste into pulp and serum fractions with addition of the serum 
to whole paste prior to aeration and drying. Some pulp and 
serum fractions, however, were vacuum-dricd separately. The 
powder particles of the serum fraction dispersed immediately 
upon reconstitution, containing only very small amounts of 
suspended tissue particles, but the dried pulp did not disperse 
well and was comparable in appearance with wet fragments of 
paper pulp. 

Proper aeration of whole paste prior to drying was found 
to be a eritieal factor. Delay after aeration and before drying 
adversely influenced particle dispersion in the reeonstituted 
powder. For example, A in Figure 14 represents the disper- 
sion obtained with powder made from paste held one hour 
after aeration and B is for powder of the same paste with no 
delay between aeration and drying. In A, syneresis and 
coalescence of finely divided air bubbles in the paste oceurred 
during the delay period so that the paste did not puff well 
during dehydration. 

Additives also affeeted both paste aeration and particle dis- 
persion of the reconstituted sample. Small amounts of added 
egg albumin aided in paste aeration and also slightly increased 
the rate of powder particle dispersion. When calcium chloride 
was added to the paste prior to aeration and drying, no 
apparent effect on particle dispersion was obtained (compare 
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C and B in Figure 14, also with A in Figure 13), but the 
reconstituted juice from such a powder was watery until it 
had stood for 20 minutes or longer and was further mixed. 

Treatment of pastes concentrated from commercial juice 
with Peetinol to degrade the pectic materials resulted in very 
poor aeration properties even when aeration was attempted at 
low temperatures. Powders prepared from these enzyme- 
treated pastes had inferior particle dispersion when reconsti- 
tuted (D in Figure 14). Reconstitution with boiling water 
increased particle dispersion slightly in these powders. The 
undispersed particles consisted of many tightly interlocked or 
bonded cellulosic wall fragments and shrunken intact cells. 
Even treatments with hot solutions of 30% urea, of 10% 
sodium hydroxide, or with 50% formamide at room tempera- 
ture did not effect a complete powder particle dispersion, 
except with prolonged treatment. 

Within certain limits the size of particles of ground powder 
did not appear to have marked influence on rate of particle 
dispersion during reconstitution. Particles retained on and 
those passing a 16-mesh screen showed nearly the same rapidity 
of dispersion as the unsieved sample. The individual spongy 
particles of all of these vacuum-dried powders show different 
degrees of porosity (Figure 9) partly due to variation in thick- 
ness of the walls bordering the air pockets and partly due to 
the fact that the intact tissue cells were not entirely collapsed 
in the dry condition. Apparently it is this microporosity, due 
mainly to the intact cells, that is important for rapid re- 
constitution. 


DISCUSSION 


As demonstrated here, processes which result in 
reduction of intact cellular particles in tomato pastes 
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Figures 13 and 14—rates of powder particle dispersion as re- 
vealed by counts of undispersed particles; Fig. 13A—from a 
commercial juice; B—from a ‘‘hot break’’ paste; C—from a 
‘*cold break’’ paste. Fig. 14A—from a commercial juice the 
aerated paste of which was held one hour before vacuum drying; 
B—no delay after aeration (control); C—from paste of a com- 
mercial juice with added calcium chloride (0.5%); D—from 
a Pectinol-treated paste of commercial juice. 


and juices to cell wall fragments as the predominant 
type of suspended particle are apt to result in prob- 
lems of aeration and inferior reconstitution qualities 
when such products are vacuum-dried. On the other 
hand, a tomato juice or paste in which 50% or more 
of the suspended tissue particles are composed of 
intact, separated cells, and in which the pectic ma- 
terials have not been too severely degraded, are easier 
to prepare for vacuum-drying and the resulting pow- 
der reconstitutes rapidly and is of good consistency 
as an instant juice. 

The importance of pectic materials in the con- 
sistency of tomato products is well recognized (8, 9, 
15), and, of course, these substances also are signifi- 
cant to the reconstituting qualities of the vacuum- 


dried powders. On the other hand, recent investiga- 
tions on consistency and suspended tissue particles in 
tomato products (3, 15, 16) have demonstrated that 
thicker consistencies result when linearity of the 
cellulosic wall materials is increased by breaking the 
more or less spherical flesh cells into cell wall frag- 
ments of irregular linear dimensions. Comparable 
results have been obtained at this Laboratory with 
apricot purées. It appears, then, that all of the condi- 
tions of particle structure which favorably increase 
consistency in juices and pastes may not be desirable 
if such products are intended for the manufacture of 
vacuum-dried powders in which rapid reconstituti- 
bility is intended. 

The large numbers of intact flesh cells aid in paste 
aeration and prevent the cellulosic wall materials 
from becoming too tightly enmeshed or bonded when 
the product is vacuum-dried, and thus affords rapid 
reconstitution. It is possible to visualize a mechanism 
of powder particle dispersion which involves thin 
layers of various soluble carbohydrates between the 
cellulosic surfaces of the tissue particles in the dried 
powder. Upon reconstitution of the powder, these 
layers dissolve readily so that the tissue particles 
rapidly disperse. 

The procedures used here for estimating rate of 
powder particle dispersion upon reconstitution may 
have useful testing application. The method is sim- 
ple, graphically reveals dispersion characteristics, and 
can be readily augmented with microscopic observa- 
tions. Comparative gross qualities of wateriness or 
body in the reconstituted product also are readily dis- 
tinguished by the amount of fine colloidal material 
evident in the slide preparation. 


SUMMARY 


A simple method for testing particle dispersion and 
reconstitution is described. Particle dispersion char- 
acteristics and gross differences in consistency of the 
product are graphically revealed in preparations of 
the reconstituted juice made either on plain miero- 
slides or in counting chamber slides. 

Reconstituted juices made from vacuum-dried to- 
mato powders have the same structural characteristies 
as the pastes used for their manufacture. From 70 
to 90% of the suspended tissue particles of some 
pastes consisted of broken flesh cells and cellulosic 
wall fragments. The vacuum-dried powders of these 
were slow to reconstitute and the suspension was 
often inferior as a juice. A commercial juice, with 
intact cells comprising about 60% of the suspended 
tissue particles produced a vacuum-dried powder of 
excellent reconstitution qualities; complete dispersion 
of the powder particles was obtained in 4 minutes. 

Condition of the pectins in the original paste also 
influenced powder reconstitution. Enzymatic degra- 
dation of the pectins in a! paste with a high percentage 
of intact cells, adverself influenced aeration of the 
paste prior to drying and resulted in a vacuum-dried 
powder which constituted poorly to give a granular 
and watery juice. 
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Microbiological Aspects of Pressure 


Packaged Foods. II. 


The Effect of Various Gases- 


(Manuscript received April 3, 1959) 


Tue PROCESS REQUIREMENTS of the 
various classes of foods were reviewed by Hays and 
Riester (5) who concluded that unless the product 
was to be refrigerated, the process requirements of 
pressurized foods will be essentially the same as for 
comparable conventionally canned foods. Giggard 
and Gottschall (2) reached similar conclusions, and 
suggested the attainment of ‘‘commercial sterility,’’ 
either by gassing while the product was hot, by giving 
a thermal process to charged products, or by using 
some modification of aseptic canning. 

A number of investigators (1, 3, 4, 9, 10, 11, 12, 13, 
14) have observed the effects of carbon dioxide or 
nitrogen on the growth of microorganisms, but these 
stulies have not dealt with pressures in the range 
used to pressurize foods. There also have been a num- 
ber of studies on the longevity of microorganisms in 
carbonated beverages with maximum pressures of 
about 4 atmospheres (1, 6, 9, 14). Prucha et al. (11) 
observed that milk held under 60 pounds carbon 
dioxide pressure did not sour for 9 days, while un- 
treated milk became sour within 30 hours. Swear- 
ingen and Lewis (13) observed an approximate 50% 
reduction of an E. coli suspension within 20 minutes 
when subjected *~ carbon dioxide at a pressure of 350 
atmospheres. Larson et al. (10) found that nitrogen 
was not lethal for E. coli at a pressure of 120 atmos- 
pheres. Johnson and Lewin (7, 8) observed that 
hydrostatic pressures in excess of 1000 atmospheres 
were required to produce germicidal effects. 

The objective of this study was to determine if any 
of the commonly used food propellents would inhibit 
the growth of food spoilage organisms. If so, then it 
might be possible to use less severe processes to ren- 
der ‘‘commercially sterile’? foods pressurized with 
that gas. 


EXPERIMENTAL PROCEDURE 


Pressurized cans of culture media were prepared in the fol- 
lowing manner: aluminum foil was crimped over the one-inch 
cups of the pressure containers of media before sterilization 
and was left on the cans until the sterile media had cooled. Then, 
the media were inoculated and sterile valves were crimped onto 
the cans. The valves were sterilized by opening their seats in 
a solution containing approximately 200 p.p.m. active in- 
gredient of an iodophor. The orifices of the valves were 
swabbed with the iodophor and the valves left to soak for 
about one hour in this solution. After the valves were crimped 
onto the cans, one set of containers of media was charged to 
90 p.s.i.g. with each of the following propellents: nitrogen, 
nitrous oxide, earbon dioxide, 85 N2O/15 COs, 75 NsO/25 COs,” 

"Presented at the Nineteenth Annual Meeting of the Insti- 
tute of Food Technologists, Philadelphia, May 20, 1959. 
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50 N2O/50 CO.” or 25 N»O/75 COs.” The foregoing gas ratios 
are per cent by volume. In addition, inoculated cans of media 
also were pressurized after the oxygen content of the headspace 
gases had been reduced by drawing 27 inches of vacuum on 
the containers. 

Aluminum eapped non-pressurized control cans were included 
for obtaining initial counts and for determining the normal 
growth response of the spoilage organisms in the various media. 
The control and pressurized samples were incubated at 90° F, 

Media and methods. With the exception of the medium in 
which spores of Bacillus coagvlans var. thermoacidurans were 
inoculated, media normally employed in these laboratories for 
cultivating the various test organisms, as shown in Table 1, were 
used in the pressure cans. 


TABLE 1 
Media used to determine effects of propellents on growth 
of microorganisms 


Media used in pressure cans 


Organisms 


Heat Resistant Spores 
P.A, No. 3679. 
Clostridium 
Clostridium butyricum. 
Bacillus coagulans var. thermoacidurans 
Non-heat Resistant Conidia 
Aspergillus niger 
Penicillium from fruit punch....... 
Penicillium from 
Non-heat Resistant Microorganisms 
Aerobacter aerogenes... 
Lactobacillua 
Lactobacillus plantarum 


Beef heart anaerobic broth 
Beef heart anaerobic broth 
Orange serum broth 

APT broth 


Orange serum broth 
Orange serum broth 
Orange serum broth 


APT broth 
Orange serum broth 
Orange serum broth 
Orange serum broth 
APT broth 
APT broth 
Orange serum broth 
Orange serum broth 
Orange serum broth 


Leuconostoc mesenteroides.......... 
Staphylococcus 
Streptococcus faecalis 

Yeast from beer.. 

Saccharomyces cerevisiae... 
Pink torula............. 


Initial counts of all test organisms exeept the mold eultures 
were made from the non-pressurized controls. Growth of the 
mold cultures were determined visually after opening the pres- 
surized and non-gassed containers, 

The initial count and the counts after ineubation of all 
anaerobie cultures were estimated by culturing multiple tubes 
of decimal dilutions of these samples. The most probable num- 
ber of each of the putrefactive anaerobes was determined in 
beef heart semi-solid medium, and similar counts of the butyric 
anaerobe were obtained in deep tubes of orange serum agar. 
Plate cultures of the samples inoculated with the other test or- 
ganisms were used to determine the initial colony count and the 
counts after ineubation. The samples inoculated with A. aero- 
genes, S. aureus, and 8. faecalis were cultured in tryptone glu- 
cose extract agar. The lactic acid organisms and the yeast 
cultures were plated in orange serum agar, while B. coagulans 
var, thermoacidurans was cultured in thermoacidurans agar. 


RESULTS AND DISCUSSION 


Nitrogen. Nitrogen alone did not inhibit the growth 
of any of the test organisms. A. niger did not grow in 
"These three gases were supplied through the courtesy of 
Air Reduction Co., Ine., Madison 10, Wisconsin, 
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those samples pressurized with nitrogen after the oxy- 
gen content of the headspace gases had been reduced 
by drawing 27 inches of vacuum on the containers. 
These data are given in Table 3. 


Nitrous oxide. (. botulinum grew much less lux- 
uriantly in medium charged with nitrous oxide than 
it did in samples gassed with nitrogen. The growth of 
A. niger was inhibited by nitrous oxide, and the 
penicillium from fruit punch did not grow in one of 
the two test packs. This gas was much more effective 
in inhibiting the growth of several of the fungi when 
the containers were pressurized after the oxygen con- 
tent of the headspace gases had been reduced. Under 
this condition, none of the molds grew, nor did 8. 
cerevisiae and the pink torula in one of two test packs. 
These data are included in Table 3. 

Carbon dioxide. Carbon dioxide was found to be 
quite effective in inhibiting the growth of a number of 
the spoilage organisms. The only organisms that grew 
consistently in media charged with carbon dioxide 
were B. coagulans var. thermoacidurans, the laetic acid 
organisms, and SN. faecalis. In one of two test packs, 
the yeast isolated from beer grew slowly in the vari- 
able in which the oxygen content of the headspace 
gases had not been reduced. 

After two weeks’ incubation, marked reductions 
were noted in the colony counts of the samples inocu- 
lated with A. aerogenes, S. aureus, S. cerevisiae, and 
the pink torula. Carbon dioxide inhibited the growth 
of all molds tested. This gas, as shown in Tables 2 and 
4, exerted a lethal effect upon the spores of the an- 
aerobes. After 42 days’ incubation, the number of 
viable spores of C. botulinum and C. butyricum had 
been reduced markedly. During this same period, a 
slight but definite reduction in the numbers of spores 
of P.A. No. 3679 was noted. 

In contrast, Koser and Skinner (9) did not observe 
any diminution in the number of putrefactive an- 
aerobic spores after one month’s storage at room tem- 
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perature in samples pressurized with carbon dioxide. 
However, these investigators used a maximum pres- 
sure of 41 p.s.i.g., whereas 90 p.s.i.g. was used in this 
study. 

Carbon dioxide markedly increases the acidity of 
media pressurized to 90 p.s.ig. The pH of media, 
after charging to 90 p.s.i.g. in glass pressure tubes, 
was determined colorimetrically. Other samples of 
media were adjusted to the same pH level by the addi- 
tion of acid. Cans of these sterile acidified media were 
inoculated and pressurized to 90 p.s.i.g. with nitrogen. 
As shown in Table 4, growth of these organisms was 
not inhibited. The data indicate that carbon dioxide 
per se, rather than its effect on pH, has an inhibitory 
effect. 

Mixtures of nitrous oxide and carbon dioxide. At 
present, carbon dioxide is not used widely to pres- 
surize foods, but a mixture of 85% nitrous oxide and 
15% carbon dioxide is used extensively for whipped 
products. As nitrous oxide did not inhibit the growth 
of any of the bacteria tested and only a limited num- 
ber of the fungi, mixtures of nitrous oxide and carbon 
dioxide were tested to determine the per cent of car- 
bon dioxide necessary to inhibit growth. 

The commercially available mixture of these gases 
(85 NeO/15 COs) did not inhibit the growth of the 
bacteria which were inhibited by carbon dioxide at 
90 p.s.i.g. A. niger, the penicillium from fruit punch, 
and the pink torula did not grow in the containers of 
medium in which the oxygen content had not been 
reduced before pressurizing with this gas mixture. 
None of the molds grew in the vacuum-gas variable. 

The spores of C. botulinum did not germinate and 
grow in medium charged with the gas mixture con- 
taining 50% carbon dioxide. The gas containing 75% 
carbon dioxide inhibited the growth of A. aerogenes, 
but P.A. No. 3679, C. butyricium, S. aureus, the yeast 
from beer, and NS. cerevisiae grew in media gassed with 
this mixture. These data are given in Tables 5 and 6. 


TABLE 2 


samples 
incubated 
before 
examination 


Test organism 


A. aerogenes 


R. coagulans 
C. botulinum 


C. butyricum. 


No, 3679 


— 


brevia 

L. plantarum. 
L. mesenteroide 
S. awreus 


Control 
not gassed 


+t 


++ 


Gases used to pressurize samples 


Nitrogen? 
—— 


~ Carbon dioxide 2 


Nitrous oxide? 


++ 


| 


1 Two inoculated packs were made with a minimum of five cans for each variable of test organism and gas. The growth of the various organisms 
were essentially the same in beth packs, so the results are reported by only one set of data. 
2 The oxygen content of the headspace gases, whether reduced by drawing 27 inches of vacuum or not. reduced, did not effect the growth of the 


test organisms, Only one set of data is given. 


++ 


= Laxuriant growth with marked increase in colony count or M.P.N. over initial count. 


+ = Growth with slight to moderate increase in colony count or M.P.N. over initial count. 


= 


= Marked decrease in colony count or M.P.N. from initial count. 


= The colony count or M.P.N. remained approximately the same as the initial count. 
= Slight but measurable decrease in colony count or M.P.N. from initial count. 
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amet Mawes =. ay As you know, this is one of our top food conventions of the 
year. It was a real success. Our booth featured Pfizer nutritional products with 
the accent on Lysine and Vitamins. Sorbistat®K highlighted our preservatives 
section, and Glucono-Delta-Lactone our specialty products. T0 BE SPECIFIC- 
Charlie’s paper on Lysine and the importance of this amino acid in improving 


the quality of cereal protein caused a great deal of favorable comment. Later 


on at the booth, we confirmed the fact that most of our customers accept the 


need for Lysine in cereal products. & A big factor in the choice of 
Lysine over other protein supplements seems to be that Lysine does not affect 
the taste or texture of their finished product. After talking with many marketing 
men at the booth, we’re certain the food industry has never been so nutrition- 
minded. Vitamin C fortification is snow-balling. It is increasingly clear that the 
food industry has found “enriched” to be a selling word—not only Vitamin C in 
fruit juices and beverages, Sim but also Bs and By2 in the breakfast 


cereals. You can expect half a dozen new products enriched with Pfizer vita- 
mins in the near future. One of our top projects has been the development 
of markets for our baking specialty products. Two of them, Glucono-Delta- 
Lactone and Sorbistat®K, are really taking hold. Taking them in order, 
I would say we gave out more literature on GDL than any other product. 


The work of the Quartermaster Corps in developing an 


“instant” bread mix, coupled with the more recent activities of our Technical 
Service group in developing new formulas for frozen rolls, prepared cake mixes 
and refrigerated biscuits, had tremendous impact. The chemical leavening story 
plus the unique processing advantages of GDL over presently used leavening 
acids is going to make available some products the industry did not believe 
possibie. Sorbistat®K with its vastly improved water solubility has 
really proved a boon to food manufacturers. Technologists from the baking, 
cheese, prepared foods, pickle, meat, wine—in fact, practically every segment of 
the industry—are sg tt the advantages of Sorbistat®K in reducing yeast 


and mold spoilage. One of the interesting sidelights was the 


comment caused by the sheich we put up in the booth of the new Pfizer multi- 
million dollar Research Center at Groton. This was a real conversation piece. 
Our visitors—particularly those in research—were impressed. It is gratifying to 
see the number of people who realize the help Pfizer can offer in nutrition, food 
preservation and allied fields. For the future, there are a lot of important new 
developments on the way in the food industry...and I can see areas where Pfizer 
experience, current research and products can make a significant contribution. 


[ Ge See you in Brooklyn soon.. 
NOTE: The man 


working on this report 
is Mr. John Post of the 
Pfizer Chemical Sales 
Division, Food & Bev- 
erage Dept. He, like 
many Pfizer people, 
attends the important 
food conventions taking 
place during the year. 
Perhaps you can talk 
over your ingredient 
problem with a Pfizer 
representative at the 
next convention you 
attend. Here is a list of 
the important food in- 
dustry meetings where 
Pfizer exhibits: 


institute of Food Technologists 
Association of Cereal Chemists 
Association of Operative Millers 


Western States Meat Packers 
Association 


American Meat Institute 


American Bottlers of 
Carbonated Beverages 


Master Brewers Association 


| 
11 
: 
| 
| 
“| 
- 
3 the 
TE 
alt 
Ny: 
q 
4 
j 
i 4 
4 


PFIZER PRODUCTS FOR FOOD INDUSTRIES: 


BEVERAGE 
Citric Acid 

Sodium Citrate 
Tartaric Acid 
Caffeine 

Calcium Cyclamate 
Sodium Benzoate 
Ascorbic Acid 
Erythorbic Acid 


(lsoascorbic Acid) 


FROZEN 


FOOD 

Citric Acid 
Ascorbic Acid 
A*tC*M” 


DESSERT 

Citric Acid 

Sodium Citrate 
Fumaric Acid 
Ascorbic Acid 
Calcium Cyclamate 


Calcium Gluconate 
Sorbistat® 


(Sorbic Acid) 
Sorbistat” K 


( Potassium Sorbate) 


DAIRY 

Citric Acid 
Sodium Citrate 
Vitamin A 
Sorbistat® 


(Sorbie Acid) 


Sorbistat” K 


( Potassium Sorbate) 


Vitamin A Palmilets* 
Types M & W 


MEAT 
PACKING 


Erythorbic Acid 


(Isoascorbic Acid) 


Sodium Erythorbate 


(Sodium Isoascorbate) 


Citric Acid 
Biostat® 


(Oxytetracycline) 


ium Citrate 


CANNING & 
PRESERVING 


Ascorbic Acid 
Citric Acid 

Sodium Citrate 
Calcium Cyclamate 
Sodium Benzoate 
Tartaric Acid 


Quality Ingredients for the Food Industry for Over a Century 


CHAS. PFIZER & CO.,INC. 


Branch Offices: Clifton, N.J. * Chicago, lil. 


Chemical Sales Division 


San Francisco, Calif. 


Vernon, Calif. 


CANDY 

Citric Acid 
Calcium Cyclamate 
Ascorbic Acid 


Tartaric Acid 
Cream of Tartar 


MILLING 
& BAKING 


Bi-Cap® (flour enrichment mixtures) 
Lysine 
Glucono-Delta-Lactone 
Tartaric Acid 

Cream of Tartar 

Citric Acid 

Sorbistat® (sorbic Acia) 
Sorbistat K (Potassium Sorbate) 
Sodium Benzoate 

B Vitamins 

Sol-U-Pak* 


OIL & FAT 
PRODUCTS 


Vitamin A & D 
Beta Carotene 
Citric Acid 
Sodium Benzoate 


*Trademark 


Science for the World’s Well-Being 


630 FLUSHING AVENUE, BROOKLYN 6, N. Y. 


Atianta,Ga. «+ Dallas,Tex. * Montreal, Canada 
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MICROBIOLOGICAL ASPECTS OF PRESSURE PACKAGED FOODS. IT. 569 
TABLE 3 
The effect of various gases at 90 p.s.i.g. upon the growth of fungi 
No. of days | : | , Gases used to pressurize samples 
samples 
Organism incubated peed Nitrogen Nitrous oxide Carbon dioxide 
before i— 
examination | No vac Vac.2 No vac Vac." No vac. 
Yeast from beer.................. 4 ++ 4 4 +4 ++ + 
4 ++ ++ ++ ++ ++ + | ~ 
13 | | ++ | 
S cerevisiae....... 4 ++ +4 +4 + - 
3 ++ ++ +4 i 
15 
Pink 4 ++ ++ ++ +4 + “ 
4 ++ ++ +--+ ++ + _ 
13 on 
28 +++ +4 + + + = 
28 +++ ++ + + + + 
Penicillium from syrup...... 28 t44 | ++ +4 + =~ + 
Penicillium from punch.... 28 + + + 
28 +4 + | 4-4 ++ + + + + 


1 Oxygen content of the headspace gases was reduced by drawing 27 inches of vacum on the containers before the samples were gassed. 


+ +4 Luxuriant mold growth with aerial) hyphae. 
++ Marked increase in colony count or moderate mold growth without aerial hyphae 
+ = Definite growth with slight to moderate increase in colony count or a very slight mold growth 
+= The colony count remained approximately the same as the initial count or no evidence of mold growth. 


— = Slight but measurable decrease in colony count from initial count. 
~= Marked decrease in colony count from initial count. 


TABLE 4 
The effect of pH and CO: pressure on the growth of microorganisms 


Carbon dioxide Nitrogen 
No. of days Pressurized 
samples Controls not gassed Pressurized samples Controls not gassed 
Organism incubated | Media samples 
before 
examination Normal pH after Adjusted 
pH COs pH adjusted pH 
A. aerogenes....... 4 A.P 6.7 +4 5.6 5.6 t+ ++ 
4 B.H. 6.9 ++ 5.4 5.4 ++ 
7 B.H. 6.9 5.4 + 4 44 
CO. 4 O.8.B. 5.5 ++ 5.0 5.0 ++ 
PA. Me; 4 B.H. 6.9 ++ 5.4 = 5.4 +--+ 
4 6.7 ++ 5.6 + 5.6 +-+ +4 
4 0.8.B. 5.5 5.0 5.0 +4 4+ 
Pink torula.............. 4 0.8.B +4 5.0 5.0 ++ +4 
A. niger... 28 0.8.B +44 5.0 + 5.0 ++ 
Penicillium from syrup. 28 0.8.B 5.! +44 5.0 + 5.0 Lecfiwa +++ 
Penicillium from punch 28 0.8.B. 5.5 +44 5.0 + 5.0 +++ 44 
+44 Lauxuriant mold growth with aerial hyphae. 
a4 Marked increase in colony count or M.P.N. over initial count or moderate mold growth without aerial hyphae. 
+ Definite crowth with slight to moderate increase in colony count or M.P.N. or initial count 


+ = The colony count or M.P.N. remained approximately the same as the initial count, 
= Slight but measurable decrease in colony count or M.P.N. from the initial count or no evidence of mold growth. 


TABLE 5 
The effect of N.O + CO, mixtures at 90 p.s.i.g. upon the growth of bacteria 


7 Mixtures use ressurize samples 
No. of days fi es used to pressurize sample 


ontrols 85% N2O 75% N2O 50% NeO 25% 
rganism not gassed 15% 25% COs 50% OOs 75% OOs 
examination No vac. No vac No vac No vac. j 
3 ++ +4 ++ = 
14 + 4+ 
C. botulinum...... 3 | 4 + : = = 
42 | + t * 
C. 1 +--+ * 
11 +4 4 + 
22 ++ = 
42 ++ 
P.A. No, 3679....... 3 ++ +4 +--+ ++ = : = + 
7 4-4 + + 
42 + + + 
3 +4 +4 +4 4 


1 The oxygen content of the headspace gases was reduced by drawing 27 inches of vacuum on the containers before the samples were gassed, 
++ = Marked increase in colony count or M.P.N. over the initial count 
+ Definite growth with slight to moderate increase in colony count or M.P.N. over initial count 
+= The colony count or M.P.N. remained approximately the same as the initial count. 
— = Slight but measurable decrease in colony count or M.P.N. from the initial count, 
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TABLE 6 


The effect of N-O + CO. mixtures at 90 p.s.i.g. upon the growth of fungi 


No. of days 
samples 85% 
| | 15% Cvs 
examination No vac. | Vac.2 
Yeast from beer 
S. coreviniae 


Penicillium from syrup......... 


| 
| 
| 
| 


I+ 1+ It 1+ 


Penicillium from punch 


2 
2 
2 
2 
2 
2 
2 
2 


! The oxygen content of the headspace gases was reduced by drawing 27 inches of vacuum on the containers before the samples were gassed. 


+++ = Luxuriant mold growth with aerial hyphae. 
++ = Marked increase in colony count over initial count or moderate mold growth without aerial hyphae. 


Mixtures used to pressurize samples 
75% N2O 50% 
25% COs 50% COs 


No vac. | Vae.! No vac. Vac." No vac. 


++ | ++ ++ 
+ 
rT 


+ + 


= The colony count remained approximately the same as the initial count or no evidence of mold growth. 


+ = Definite growth with slight to moderate increase in colony count over initial count or very slight mold growth. 
+ 


- == Slight but measurable decrease in colony count from initial count. 
~ = Marked decrease in colony count from initial count. 


SUMMARY 


Nitrogen did not inhibit the growth of any of the 
test organisms. However, when the oxygen content 
of the headspace gases was reduced before the con- 
tainers of media were pressurized, growth of A. niger 
was inhibited. 

A. niger was the only organism tested that did not 
grow in medium gassed with nitrous oxide. When a 
vacuum was drawn on the cans of media before pres- 
surizing with nitrous oxide, none of the mold cultures 
grew. 

Growth of the fungi was more effectively inhibited 
by carbon dioxide than was the growth of the bacterial 
cultures tested. The only fungus to grow in medium 
charged with carbon dioxide was the yeast from beer 
but this organism did not grow in the samples 
vacuumized before gassing. 

The oxygen content of samples pressurized with 
carbon dioxide had no effect upon the growth of the 
bacteria tested. Carbon dioxide not only inhibited the 
growth of A. aerogenes, C. botulinum, P.A. No. 3679, 
©. butyricum, and 8S. aureus, but also reduced the 
number of viable cells or spores. A similar reduction 
in viable yeast cells also was observed. 

Using mixtures of nitrous oxide and carbon dioxide, 
it was observed that the inhibiting concentration of 
carbon dioxide varies with different organisms. 

Since none of the commonly used propellents in- 
hibited all of the test organisms, it may be concluded 
that the thermal treatment necessary to render un- 
refrigerated pressurized foods ‘‘commercially sterile’’ 
will be essentially the same as for comparable foods 
canned in the conventional manner. 
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Microbiological Aspects of Pressure 


Packaged Foods. Ill. 


The Effect of Packaging Procedures 


(Manuscript received May 7, 1959) 


Ruse EXPANSION in sales volume 
of pressurized products in general, and more recently 
of pressurized foods, suggests that certain problems in 
this field be considered. Most of the first food products 
packed in pressure containers required refrigerated 
storage for preservation. The increasing interest in 
pressurized foods which are stored at room tempera- 
ture makes it necessary to focus attention on micro- 
biological problems with respect to prevention of 
spoilage and assurance of wholesomeness. 

The first paper of this series (3) stated that process 
requirements for the new package will be essentially 
the same as for similar items packed in conventional 
sanitary cans. As this paper pointed out, however, in 
practice several differences may occur. Some products 
may be reformulated to give characteristies better 
suited to pressure dispensing. The reformulated prod- 
uct may have a different soluble solids content or a 
different pH which may create conditions more favor- 
able for microbial attack. 

A second variation which makes the pressurized 
item unlike that in the conventional can is the 
presence of the valve. Problems introduced by the 
valve may conceivably be a real challenge under cer- 
tain conditions of commercial production. Handling 
and assembly of valve parts, if not done under the 
proper sanitary conditions may introduce various 
microorganisms. Certain valve constructions might 
cause pockets to form which could become foci of con- 
tamination as the can is pressurized. Because of the 
slow heat conducting characteristics of the plastic 
valve parts, this contamination may not be destroyed 
by the heat process schedules employed ; process tem- 
peratures cannot be increased appreciably because the 
plastic parts currently used are not sufficiently heat 
resistant. 

After the food has been partially dispensed, the 
product remaining in the dispensing orifice becomes a 
potential site for microbial growth due to the possi- 
bility of bacterial ingress. 

These and other facters have been previously dis- 
cussed (1, 2, 4,6). In order to obtain information on 
some of these points, a study was made of the effect of 
certain packing procedures on the survival of test or- 
ganisms. By examining inoculated packs of various 
food products, information was obtained and is re- 
ported here on two types of valves (foam and dip 
tube) ; location of the inoculum (in the valve stem or 
in food present in the dispensing orifice) ; and gassing 
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while the product is hot vs. gassing with the product 
at room temperature. 


MATERIALS AND METHODS 


Foods. The food items tested were selected as representative 
of types that might be successfully marketed in pressure con- 
Most of the produets tested fall within the pH range 
which permits commercial processing at 212° F. or lower. Grape 
jelly, apple sauce, chocolate syrup, apple butter and coffee con- 
centrate were used. All except the last two items were commer- 
cial (non-pressurized) products, The apple butter was reformu- 
lated by the addition of 55 ml. of water to 400 g. of a commer- 


tainers. 


cial material. The coffee concentrate was laboratory prepared 
with a soluble solids content of 39.5% and a pH range of 
4.6—4.8, 

Organisms, The indicator cultures used as inoculants were 


seleeted on the basis of being known or potential causes of 
spoilage in the production of the foods used, as well as having 
thermal resistances high enough to provide a reasonably severe 
test. For products other than coffee, a mixed spore suspension 
of six molds was used in most of the work. One of these molds 
was an extremely heat resistant Penicillium strain (5). All eul- 
tures were grown on potato dextrose agar and orange serum 
agar. A mixed suspension of cells of two Lactobacillus cultures 
some lots of apple sauce. The 
with a butyrie anaerobe which 
had been found to grow in single strength coffee. 

Cl. botulinum (Types A and B) was tested as an inoculum 
the experimental explore the 
theoretical possibility that the particular solids content and pH 
of this specific concentrate might support growth. 

Levels of inoculum. The level of spores or cells employed 
was of such an order as to provide a condition more severe than 
would The inoeulum 
loads per container for the various test organisms were: molds, 
1400 butyrie anaerobe, 10,000 spores; Cl. botulinum, 
3000-6500 spores; and lactobacilli, 4000 vegetative cells, 

Valves, Although two types of valves were used in this study 
(foam type without dip tube and viseous product type with a 
dip tube), the methods of inoculum application were the same 
for both. In one group the valve stems were inoculated with 
0.05 ml. of the suspension being tested, as shown in Figure 1. 
The valves were then allowed to air dry overnight at 85° F, 
Since the cans were through the valve, it was 
thought that this would the introduction 
into the can during gassing of residual organisms present in the 
valve. In the seeond group, cans were filled, crimped, gassed 
hot, inverted for three minutes, then water cooled to approxi- 
mately 70° F. A small amount of the product was then dis- 
pensed and the inoculum added to the product in the dispensing 
orifice, as shown in Figure 2. It was thought that this pro- 
cedure would the ability of mold growing in the 
dispensing orifice to penetrate into the contents of the can. 

Heat processing. Hot gassing refers to filling hot product 
into the ean, crimping, gassing with room temperature nitrogen, 
inverting the hot can for three minutes, then water cooling. 
When cans were gassed hot, the nitrogen was added to a pres- 
sure of 120 p.s.i.g. to produce a room temperature pressure of 
about 100 p.s.i.g. the container was 
filled and crimped hot, air cooled without inversion, and then 
gassed at room temperature with 100 p.s.i.g. of nitrogen. The 
specific type of heat processing studied for the various food 
produets and organisms is indicated in Table 1. 


was also used as an inoculum for 
coffee concentrate was inoculated 


only in coffee concentrate to 


normally be eneountered commercially. 
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pressurized 


procedure simulate 


measure 
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Cool gassing 
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Site of inoculation 


Valve stem 
Valve stem 
Valve stem 
Valve stem 
Valve stem 
Valve stem 
Valve stem 
Valve stem 
Valve stem 
Valve stem 
Valve stem 
Valve stem 


. in dispensing orifice® 
. in dispensing orifice * 
. in dispensing orifice* 
. in dispensing orifice* 


. in ean* 
. in ean* 
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Test organism 


Mold suspension? 
Mold suspension? 
Mold suspension? 
Mold suspension? 
Mold suspension? 
Mold suspension? 
Mold suspension? 
Mold suspension? 
Mold suspension? 
Lactobacillus 

OL. botulinum 

Butyric Anaerobe 


Mold suspension 
Mold suspension 
Mold suspension 
Mold suspension 


Ol. botulinum 


Butyriec Anaerobe | 


TABLE 1 


Apple butter 
Chocolate syrup 
Apple sauce 

Coffee concentrate 


Jelly 

Jelly 

Apple butter 
Apple butter 
Chocolate syrup 
Chocolate syrup 
Apple sauce 

Apple sauce 

Coffee concentrate 
Apple sauce 

Coffee concentrate 
Coffee concentrate 


Jelly 

Apple butter 
Chocolate syrup 
Apple sauce 


Coffee concentrate 
Coffee concentrate 


Spoiiage results for various inoculation and gassing variables in products pressurized with nitrogen 


Product temperature ‘F. | Gassing? | 


Spoilage results 


Filling variable 


Crimping 
180 Hot Mold growth in 1 can 

None 

None 

None 


None 


None 

Mold growth in 1 can 
Mold growth in 3 cans 
Mold growth in 4 cans 
Mold growth in 1 can 
Mold growth in 4 cans 
None 

Mold growth in 10 cans 
None 

None 

None 

None 


None 
Mold growth in 4 cans 
None 
None 


None 
None 


' Product temperature at time of gassing was not measured but hot variables were pressurized immediately after valves were crimped on can. 
* Test organisms were dried on interior surfaces of valve stems before products were pressurized. 

* Product in cans was cooled before portion was dispensed and residual food in valve stem was inoculated. 

*Ineculum added directly into hot product in cans before valves were crimped on containers. 


Figure 1. Inoculating 
the valve stem. 


Figure 2. Inoculating food 
in the dispensing orifice. 


Examination. The packs were held at 85° F. until they were 


examined. The coffee concentrate samples were examined after 
8 months’ storage. Cans of the other products were examined 
periodically between 2 and 6 months after packing. At the 
time of examination, growth of the test organisms was deter- 
mined either by macroscopic examination, odor, pH change, or 
in the case of Cl. botulinum, intraperitoneal injection of the 
product into mice to test for the presence of toxin. 

High lethality on injection of undiluted coffee concentrate 
was initially obtained with both unheated and heated product. 
The pharmacology was typical of caffeine. Opposed to this, 
intraperitoneal injection of inoculated pea puree prepared as a 
control showed typical toxin response. Ultimately it was found 
that a 1 to 15 dilution of the coffee concentrate could be used 
to test for the presence of toxin without hazard of chemical 
shock, 


RESULTS AND DISCUSSION 


The packing variables and results are summarized 
in Table 1. For the uninoculated controls, mold 
growth occurred in 1 can (jelly) out of 60. While no 
explanation can be offered for this finding, cross con- 
tamination is not considered a factor since the un- 
inoculated controls were packed prior to the inocu- 
lated samples. 

Of the cans inoculated with mold in the valve stem 
and gassed hot, 4 (3 apple butter and 1 chocolate 
syrup) out of 108 developed mold in the can. This 
compares with 19 positive (10 apple sauce, 4 chocolate 
syrup, 4 apple butter, and 1 jelly) out of 60 gassed 
cool. None of the coffee concentrate samples were 
gassed cool. 

These data indicate that under the conditions of the 
test, residual organisms in the valve stem may be 
introduced into the canned product during gassing. 
There was a statistically significant difference (5% 
level) between hot gassing and cool gassing, with 
the former offering greater protection against mold 
growth. 

Of 95 samples in which the cold product in the dis- 
pensing orifice had been inoculated, 4 (apple butter) 
were positive for mold in the can. Although this indi- 
cates a possibility that mold growing in the dispensing 
orifice may be transferred into the canned product, 
the heavy inoculum used admittedly represents a 
much more extreme condition than would be encoun- 
tered in actual use. 

Concerning the coffee concentrate, both the butyric 
anaerobe and Cl. botulinum were able to survive the 
heat treatment when the product was inoculated but 
no indication of growth or toxin formation was found. 
In a separate study, coffee concentrate at 3 soluble 
solids levels was inoculated with the Cl. botulinum and 
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None | None 190 

None None 12 190 

None | None | 12 198 

None | None | 12 200 

None | None | 12 | 172 164 Hot | 

24 | 190 186 | Hot | 

12 192 178 | Cool | 

12 194 182 | Cool 

| 24 200 192 | Hot | 

Teas 12 | 200 190 Cool 

ana 24 200 192 Hot 

200 190 Cool | 

oh 12 170 164 Hot 

| 12 200 193 Hot | 
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12 182 | Hot 
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MICROBIOLOGICAL ASPECTS OF 


butyric anaerobe suspensions previously described, 
and processed with a hot fill and 3 minute inversion, 
10 minutes at 212° F., 10 minutes at 240° F., and 20 
minutes at 240° F. A significant portion of this pack 
has been examined after 18 weeks’ storage with no 
evidence to date of growth having occurred, based on 
toxicity tests or gas and odor formation. 

Because of the relatively small number of cans in 
which mold growth occurred, not enough information 
was obtained to show any statistically significant dif- 
ference between the two types of valves used. Of the 
total number of positive cans, 16 were fitted with the 
foam valve and 11 with the dip tube valve. 


SUMMARY 


Results of this work indicate that a significantly 
lower incidence of growth oceurs when the cans are 
gassed while the product is still hot, compared to cans 
gassed after the product has cooled to room tempera- 
ture. Of particular importance is the fact that it 
appears possible for the product to become contami- 
nated during gassing if organisms are present in the 
valve stem. 

No statistically significant difference in results was 
proved with the two types of valves employed. In view 
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of the few cases in which mold from the product in 
the dispensing orifice penetrated into the can, further 
work on the effect of valve construction and use 
appears warranted. 

Although the growth of test organisms in some cans 
may be partly explained by the high initial load and 
the resistant strains employed, the results suggest that 
the necessity for preper microbiological control in the 
form of good sanit tion should be stressed. 
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An Improved Microscopic Method for 


Counting Ruptured Cells in 
Dehydrated Potato Products 


(Manuscript received May 23, 1959) 


Tue RELATION of gelled starch 
freed from broken cells to stickiness in reconstituted 
dehydrated potatoes was recognized over 20 years ago 
by Bunimowitch and Faitelowitz (2). Barker and 
Burton (1) likewise observed that excessive cell rup- 
turing and stickiness result upon reconstitution of 
some potato granules with boiling water. Greene et al. 
(4, 5, 6) reported that rehydrated potato granules 
with 20% of the cells broken were very pasty; those 
containing 10 or 12% broken cells were average, and 
those with only 6% were superior. 

Various opinions have been expressed on causes of 
cell rupturing. These have been reviewed with refer- 
ence to the influence of cooking treatments (9, 10). In 
brief, the starch in the potato tissue swells within the 
confines of the cells when gelled by cooking. As swell- 
ing continues, the cell walls are distended and some 
of them are ruptured, Soaking raw potatoes in water 
heated to about 160° or 170° F. prior to cooking re- 
sults in starch changes which minimize cell rupturing 
when the potatoes are cooked (9). Hall (7) considered 
that expansion of gases during cooking and drying 
was a possible cause of cell rupturing. This has not 
been borne out by microscopic studies (9, 10). How- 
ever, Hall also pointed out that abrasive and other 
mechanical damage to the cells also may occur during 
certain drying treatments of potato granules and thus 
contribute to cell rupturing and stickiness of the re- 
constituted product. 


Hall and Fryer (8) proposed a microscopic method 
for evaluating quality in processed potatoes by deter- 
mining the percentage of broken cells in samples of 
400 to 500 cells stained with iodine. They diluted the 
dried product directly with boiling water to form sus- 
pensions for microscopic counts. This practice is un- 
desirable because the prescribed reconstitution of some 
dehydrated potato products requires addition of cold 
milk to the boiling water so that actual reconstitution 
temperature is about 170° F. Further, cell rupturing 
may continue during microscopic observation when 
boiling water is used direetly in amounts necessary to 
prepare dilute suspensions of either cooked or dehy- 
drated potatoes (9). Counts from samples so pre- 
pared thus may not always reflect a true relation be- 
tween rupturing and reconstitution qualities; also, 
reliable comparisons of cellular damage at different 
stages of manufacture cannot be made. 
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Investigations were undertaken to establish stand- 
ard conditions of sample preparation for a more 
reliable evaluation of cell rupturing in products. An 
improved rapid method was developed and found to 
provide good replication for microscopic counts of 
ruptured cells. The me.hod and results are described 
in this paper. 


MATERIALS 


Samples included several commercial and experimentally 
produced potato granule products, and freshly cooked and 
whipped potatoes. Comparisons were made between dried 
products reconstituted with boiling water and with hot water 
at 130° to 140° F. All freshly cooked potatocs were handled as 
*,-ineh slices, and both boiled and steamed potatoes were used. 
Cooking times were 25 and 50 minutes for the steamed potatoes 
and 25 minutes for the boiled. Separate samples of each cook- 
ing treatment were whipped in a mixer with a wire whip for 2 
minutes at medium speed and for 5 minutes at high speed. All 
samples were coded and handled as unknowns for the micro 
scopic counts. 


METHOD 


About 0.5 g. of the dehydrated product, or 1.0 g. of either the 
reconstituted or freshly cooked product, is wet with 3 or 4 ml. 
hot water (130°-140° F.) in a beaker and gently stirred. After 
1 or 2 minutes 100 ml. hot water is added and the sample 
thoroughly mixed and then allowed to settle until the super- 
natant is free from air bubbles. The sample is again stirred 
thoroughly and while being stirred, 1 ml. of the suspension is 
removed with a medicine dropper and placed in a Sedgewick 
Rafter counting chamber slide and a cover glass added. This 
slide chamber is 1 mm, deep and its capacity is 1 ml. 

In the case of samples already reconstituted (and also those 
freshly cooked), either the dilution with hot water is delayed 
until the product has cooled nearly to room temperature, or 
dilution is made with cold water. This procedure avoids the 
possibility that additional cells might be ruptured by excess 
water and continued swelling of the gelled starch while the 
produet is still hot. 

The microscopic counts of ruptured and whole cells are made 
by examination of the counting-chamber sample at low magnifi 
eation. An optimum range of magnifications (40X to 60X), 
obtainable with a 32-mm. objective in combination with a 10X, 
12X, or 15X eyepiece, is preferable to the higher magnifications 
(100X% to 150X) obtainable with a 16-mm. objective. A reticule 
dise having either a 7-mm. square ruled into 49 smaller squares, 
or one having a ruled 8-mm. cirele divided into quadrants, is 
used in the eyepiece to define the field. Only those cells lying 
on and within the boundary of the defined field are counted. 

The most suitable fields are those containing 30 to 90 cells, 
depending upon magnification. If preliminary examination 
consistently shows larger numbers, the same is further diluted 
with cold water to a particle concentration which provides an 
optimum range per field. At the magnifications suggested, smal! 
clusters containing up to 10 or 12 unseparated cells are suffi 
ciently clear that the individual cells of the cluster can be 
counted. Fields containing larger clusters in which individual 
cell identification is difficult are bypassed ard more suitab ec 
fields selected. A sufficient number of suitable fields not over 
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New laboratory centralizes three 
major types of salt research 


International Salt Company’s new central laboratory — 
in the heart of midtown New York—houses the most ex- 
tensive research program ever undertaken in salt. 

Technical data flows into the new laboratory from Inter- 
national’s control labs, university affiliates, farms and 
other sources all over the world. Highly skilled scientists 
apply this data to studies of the three important aspects of 
salt—its basic characteristics, its production, its uses. 


STERLING SALT... product of INTERNATIONAL SALT CO., 


Photo montage by Loebel shows pouring of evaporated ott, distillation setup, rock salt crystal. 


They probe deeply into the chemical and crystalline 
nature of salt—even its atomic structure—to develop bet- 
ter salt products, refining techniques and quality controls. 

The laboratory also helps customers use salt more 
efficiently—in processes ranging from preparation of ani- 


“mal feeds to making brine for electrolytic cells, from sta- 


bilizing soil to regenerating municipal water softeners. 

If your company uses salt in any way, perhaps it, too, 
can benefit from International’s research program. Con- 
tact International Salt Co., Inc., Scranton 2, Pa., or any 
of the offices listed below. 


NC. 


First in salt technology .. .. first in salt for industry 


Bo:ton + Buffalo «+ Charlotte Chicago Cincinnati Cleveland Detroit 
Newark * New Orleans * New York Philadelphia + Pittsburgh «+ St. Louis 
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\ 

Figures 1 and 2. Photomicrographs of representative counting fields, 40X. Figure 1—with 7 mm. square reticule showing rup- 
tured cells with extruded gelled starch (arrows) and empty cell (e). Figure 2—with 8 mm. circle reticule showing extruded gelled 
starch from broken cells (arrows) and large (uncounted) and small (counted) clusters of unseparated cells. Figures 1 and 2 also 


show differences in degree of cell separation with 2 large clusters of uncountable, unseparated cells in Figure 2. Due to photomicro- 
graphic conditions the lines of the reticules are not as sharply defined as they appear in actual microscopic observation. 


Figures 3 and 4. Photomicrographs showing ruptured cells in cooked potatoes, 100 X; “g” = extruded gelled starch, “e” = empty 
cell. Large gelled starch masses may be observed to extrude from the cells ruptured in the cooking process, but usually only small masses 
are observed with rehydrated products. Most of the large masses became distributed over the intact cells during further handling and 
drying. Thus, when the dehydrated product is diluted and examined after reconstitution most of the extruded gelled starch observable 
is confined to the smaller masses which have not been dislodged from the cell. 


lapping are counted from one preparation to provide a total 
count of 1,000 or more cells. Usually about 1,000 cells ean be 
counted within 15 to 20 minutes. All empty or obviously torn 
cells and those with only small blobs of exuded gelled starch 
are counted as ruptured cells. Bodies of exuded gelled starch 
completely separated from cells are not counted—logiecally, 
broken cells would be found elsewhere to represent these, 

Some of the originally cut cells from the surfaces of peeled, 
raw potato slices probably contribute to the ruptured-cell count 
of the processed product. This, however, is a constant error 
and, when the potato has been cooked and mashed, most of these 


remnants form thin, irregular cell-wall platelets not readily de- 
tected in the diluted samples at the magnifications recommended 
here. 

Fragments of vascular tissue are ignored and only the large 
storage parenchyma cells of the potato are counted. The vaseu- 
lar tissues proper consist of very narrow, elongated cells (xylem 
and phloem) which make up a very small percentage of the 
total tissue. Usually such fragments are found with a few large 
parenchyma cells still attached. When only the small elongated 
cells are present, the fragment has a ragged appearance and 
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could be mistaken for a crushed parenchyma cell unless one is 
familiar with the difference. 

In addition to the counts of ruptured and whole cells, dis- 
tributions of clusters of unseparated cells as a percentage of 
total cellular particles can be determined readily. For such 
determinations, 4 or 5 slide chamber preparations may be 
seanned with care to avoid overlapping of the fields. 

Staining of sample preparations with iodine is not only un- 
necessary but may obseure the details of some of the ruptured 
cells. 


RESULTS 


Representative counting fields as viewed with the two eyepiece 
dises are illustrated in Figures 1 and 2. Figure 1 illustrates the 
ease with which a defined field can be counted when the sample 
has been properly diluted and the potato cells in suspension are 
within an optimum range of concentration. The field in Figure 
2 was selected to depict both large and small clusters of un 
separated cells. The reticule boundaries in these figures are not 
as sharply defined as they appear optically because of photo- 
micrographie conditions. 

Various degrees of parenchyma cell rupturing also are illus 
trated in Figures 1 and 2 with both large and small blobs of 
gelled starch extruded from otherwise apparently intact cells in 
both figures and one empty cell in Figure 1. As previously 
deseribed (9), cell rupturing in cooked potatoes begins in thin 
cell-wall areas (primary wall pits) where at first only a small 
amount of gelled starch may be extruded. Upon further swell- 
ing of gelled starch the cell wall may be torn sufficiently that all 
or most of the starch is freed (Figures 3 and 4). It is there- 
fore important for accurate counts that rehydration of the 
dried product be sufficient, that the separated cells no longer 
display a wrinkled, angular outline, and that swelling and cell 
rupturing do not continue during observation. When the angu- 
lar appearance is evident, another diluted sample should be 
prepared. If full cell rehydration does not occur when the 
product is diluted with water at 130° or 140° F., hot water at 
170° F. should be used—or the microseopie examination may be 


TABLE 1 


Per cent ruptured cells and texture in cooked and 
dehydrated potatoes 


| Per cent Texture 
| ruptured when 


Preparation 
cells reconstituted 


Sample 


| 25 min. steam; 2 min. 


Cooked f. esh 


whip, 
25 min 
whip, 
50 min. 
whip, 
25 min. 
whip, 
50 min 
whip, 
25 min 


medium speed 
boil; 2 min. 
medium speed 
steam; 2 min. | 
medium speed | 
steam; 5 min. | 
high speed | 
steam; 5 min. | 
high speed 
boil ; 5 min. 


Mealy 
Mealy-creamy 
Mealy 
Slightly sticky 


Slightly sticky 


whip, high speed Sticky 


Experimental granule | Direct dilution | 
Dilution after reconsti-| 
tution at 212° F. 
Direct dilution | 
Dilution after reconsti-| 
tution at 212° F. § Mealy 
Direct dilution | 
Dilution after reconsti- 
tution at 212° F. | 
Direct dilution 
Dilution after reconsti-| 
tution at 212° F. | 
Experimental granule | Direct dilution 
E Dilution after reconsti- 
tution at 212° F. 


Mealy 
Experimental granule 
B 


Experimental granule 


Mealy-creamy 
Experimental granule 
D 


Meaiy-creamy 


| 

Dilution after reconsti- 
tution at 212° F, 

Direct dilution 

Dilution after reconsti- 

| tution at 212° F. 

Dilution after reconsti- 

tution at 212° F. 3. Mealy 


Slightly sticky 
Experimental granule 
F 


Sticky 
Experimental granule 
G 


Very gummy 
Commercial granule 


Dilution after reconsti- 
tution at 212° F. 


Commercial granule 
B Mealy 


limited to a dilution of the sample diluted directly; the same 
product diluted after culinary reconstitution will reveal whether 
or not the conditions of direct dilution with excess hot water 
has caused excessive cell rupturing. 

Table 1 compares representative counts made from cooked 
potatoes and from dehydrated products prepared both by 
direct dilution and by dilution after culinary reconstitution. 
Subjective texture appraisal also is listed for these products. 

Results show a consistent relation between texture and cell 
rupture. All granules showing a slight to definite stickiness of 
texture when reconstituted with boiling water contained 5 to 
8% of ruptured cells. Pronounced stickiness to gumminess was 
characteristic of all experimental granules containing upwards 
of 10 to 12% ruptured cells. Creamy to dry mealiness of 
texture was evident for all granule samples with 4% or less rup- 
tured cells—the more mealy having the lower ruptured cell 
counts, 

When one considers that a sample with 109% of its cells 
ruptured will have very nearly 10% of its intracellular starch 
content liberated in gelled form, relation to texture is obvious. 

Table 1 also shows close agreement between counts made 
from dehydrated products diluted directly and the same prod- 
uets diluted after culinary reconstitution. In one series of 
counts made to check further for accuracy of this method, over 
1,000 cells each were counted for 10 chamber slide preparations 
of the same diluted sample. The percentage of ruptured cells 
ranged from 3.3 to 4.1; the average was 3.5% and the devi- 
ations averaged + 0.18%. Another test of 10 counts of 
approximately 500 cells each gave a range of 3.0 to 4.7% 
ruptured, an average of 3.5%, and the deviations averaged + 
0.41%. Variations in similar counts for samples containing 
greater numbers of broken cells were proportional. The num- 
bers of broken cells usually ranged from 0 to 5 in individual 
fields of 30 to 80 counted cells for samples of low rupturing and 
from 0 to 10 or 12 in samples of 6 to 8% ruptured cells. 
It would appear then that rapid, routine check counts of 200 
to 300 total cells could be made with reasonable reliability to 
determine an approximate range of cell rupturing in a product. 
However, in very badly damaged products such as ‘‘G’’ in 
Table 1, it is difficult to obtain an accurate count from a sample 
prepared after culinary reconstitution. Large aggregates of 
unseparated cells and excessive amounts of fine debris of freed 
starch interfere with recognition of ruptured cells. 


DISCUSSION 


The method described here for microscopic counts 
of ruptured cells is simple, rapid and accurate for 
samples prepared either by direct dilution of the dried 
produets or by dilution after culinary reconstitution. 

Hall and Fryer (8) stained potato cell suspensions 
with iodine in their method for ruptured cell counts. 
Although such staining enhances the contrast between 
whole and empty cells, it was found here that the cells 
in diluted suspension do not stain uniformly and, be- 
cause overly stained starch obscures some of the rup- 
tured cells the counts are more difficult to make. Con- 
trol over quality of illumination with a ground glass 
and a light green or blue filter was found to provide 
microscopic conditions more uniform and superior to 
those obtainable by staining with iodine. 

Hall and Fryer also stated that each cell should be 
studied individually to judge its status and they dis- 
eussed the intervals of confidence for counts of dif- 
ferent sample size. 

The importance of ability to recognize a ruptured 
cell in making these counts requires emphasis. In the 
present method it was found expedient to count each 
cell showing any evidence of rupturing whether the 
cell was completely empty or showed only a small blob 
of extruded gelled starch. Naturally, the observer 
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should first study the material and prepare himself to 
be able to recognize any one of these conditions on the 
instant and at magnifications of 40X to 60X. The 
counting chamber slide used here is more suitable 
than an ordinary microscope slide for observation of 
cell suspensions. The sample also is safely protected 
with a cover glass and 2,000 to 3,000 total cells may be 
counted from 1 ml. of a relatively uniform suspension. 
All results from replicate counts of 1,000 cells each, 
whether in the same or in different counter chamber 
samples, were well within statistically reliable limits. 

Reliable counts require good microscopy. Much de- 
pends upon suitable equipment as well as upon the 
experience of the observer. A microscope with a me- 
chanical stage and a substage condenser capable of 
uniformly illuminating the field of a 32 mm. objective 
are necessary. Rapid counting is facilitated by use of 
an eyepiece dise having either a square or circular 
reticule which is not too finely divided and which does 
not extend beyond the central two thirds of the field 
of view. A suitable source of illumination such as a 
focusable microscope lamp equipped with ground 
glass and filter is important. 

This method also provides reliable means for evalu- 
ating the changes in structure produced at different 
stages of processing. Increasing degrees of cell sepa- 
ration occur during mashing and granulation or dry- 
ing of the product. This is significant to the compari- 
son of ruptured cell counts in different produets since 
the degree of cell separation will influence the obtain- 
able percentage of ruptured cells. Partially dried 
mashes which contained many clusters of uncountable 
intact cells consistently gave counts of ruptured cells 
114 to 2 times greater than those of the corresponding 
finished products which contained few clusters of in- 
tact cells. In other words, as more intact separated 
cells were added to the total count, per cent of rup- 
tured eells decreased. 

A similar situation was found in making ruptured 
cell counts for potato flakes and shreds. The diluted 
samples prepared for counting contained many clus- 
ters of intact cells and the ruptured cell counts were 
comparatively high—between 5 and 7%. Such clus- 
ters, however, were soft and not large enough in the 
reconstituted products to cause them to be lumpy. 
When the diluted suspensions were stirred vigorously 
to effeet greater cell separation (but without inducing 
cell rupture), few clusters of uncountable intact cells 
remained and the rupture cell counts were decreased 
to about 24 of the first values obtained. 

These observations demonstrate that the procedure, 
when properly used, will provide reliable determina- 
tions of degree of cell rupturing in a variety of dehy- 
drated potato products and has further usefulness in 
following changes caused at different stages of their 
manufacture. 


SUMMARY 


An improved microscopic method has been de- 
scribed for counting ruptured cells in processed 
potato products. Dehydrated samples are diluted di- 
rectly with hot water (130°-140° F.), and reconsti- 
tuted or cooked potatoes are diluted with either hot 
or cold water. An aliquot of the suspension is placed 
in a counting chamber slide of 1-ml. capacity and a 
eoverglass added. Rupturing as a result of sample 
preparation is avoided and staining with iodine is 
unnecessary. 

Replicate counts of 1,000 or more cells each at 40X 
magnification showed close agreement. Close agree- 
ment between cell rupturing and stickiness in reconsti- 
tuted products also was obtained. Stitckiness in- 
creased as cell rupturing increased and was pro- 
nounced in samples with 10% or more of the cells rup- 
tured. The method also may be used to determine 
distributions of separated cells and clusters of un- 
separated cells in products representing different 
stages of manufacture. 
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A Resazurin Reduction Test for the 
Determination of Microbiological 
Quality of Processed Poultry”’ 


(Manuscript received May 5, 1959) 


A RAPID TEST to distinguish be- 
tween satisfactory and unsatisfactory food products 
on the basis of bacterial content can be a very con- 
venient tool in quality control work. The dairy indus- 
try has used the methylene blue and resazurin tests 
for many years for estimating the acceptability of 
milk or cream. A comprehensive review of the advan- 
tages and disadvantages of these tests is given in 
Standard Methods for the Examination of Dairy 
Products (1). 

Admittedly, no single method is sufficiently reliable 
to identify the quality of borderline cases, but for the 
purposes of rapid determination of bacterial loads, 
the reduction test has been found very useful and 
adaptable. In recent years, interest has been shown in 
the development of a reduction test that could be 
applied to foods other than dairy products. Rela- 
tively poor correlation between numbers of micro- 
organisms and resazurin reduction times has been 
reported for fresh and frozen eggs, meat and fresh 
and frozen vegetables (5, 9). However, correlation 
was found to be good between plate counts and 
resazurin reduction time with egg pulp (10, 11) but 
difficulty with long reduction times was encountered 
when egg powders were used (7). Resazurin redue- 
tion time has been used, within limits, to classify meat 
pies into three categories according to bacterial counts 
(12). Mallmann et al. (8) used tetrazolium and Nae- 
conol instead of resazurin and were able to show a 
relationship between reduction time for tetrazolium 
and numbers of ‘‘psychrophilic organisms’’ on poul- 
try ; however, the length of time for reduction to take 
place was longer than would be desirable for many 
purposes. 

In the present study, an attempt was made to show 
that a correlation exists between numbers of or- 
ganisms on processed poultry and resazurin reduction 
time and to show that such a test might find applica- 
tion in determining the bacterial quality of processed 
poultry. 


*Journal Paper No. J-3664 of the Iowa Agricultural and 
Home Economies Experiment Station, Ames, Iowa. Project No. 
1392. 

*This investigation was supported by research grant 
E-1430(C3) from the National Institutes of Health, Public 
Health Service. 


Homer W. Walker, 
William J. Coffin and 
John C. Ayres 
Department of Dairy and Food In- 


dustry, lowa State University, Ames, 
lowa 


MATERIALS AND METHODS 


Freshly processed poultry and poultry stored from one to 
six days at 4° C. were sampled by swabbing 10 em.? The swabs 
were broken into 10 ml. of 0.02% peptone water in screw cap 
tubes and shaken until the cotton swab was dispersed. Aliquots 
were removed in order to make plate counts, after which one 
ml. of sterile trypticase soy broth and one ml. of sterile recon- 
stituted skim milk (5 g./100 ml.) were added to the tubes along 
with 1.0 ml. of resazurin. The resazurin was prepared as recom- 
mended in Standard Methods for the Examination of Dairy 
Products (1). Trypticase soy broth and skim milk were added 
to the tubes after the dispersion of the cotton swab; otherwise 
excessive foaming occurred. Total counts of the numbers of 
organisms in these samples were obtained on nutrient agar. 
Triplicate sets of plates were made: one set was incubated at 


37° C. for 48 hours, one at 30° C. for 48 hours and one at 15° C. 
for 96 hours. 

For determination of reduction time, the tubes were placed 
in a covered waterbath and ineubated at 30° C. Observations 
were made at 30-minute intervals until the resazurin was re- 
duced to a fluorescent pink color. This pink color may be 
obtained for comparison purposes by heating a tube of the re 
duetion mixture for 10 minutes at 121° C. Complete reduction 
of resazurin was not used as an endpoint since the time neces 
sary to reduce the dye completely was excessively long. 


RESULTS AND DISCUSSION 


Although 37° C. has been recommended for the re- 
duction test for dairy products, this temperature was 
not considered suitable for poultry. Many of the bac- 
teria present on poultry and which develop during 
refrigerated storage are members of the genera Pseu- 
domonas and Achromobacter (2, 3, 13). A number 
of these organisms grow poorly—if at all—at 37° C.; 
for this reason 30° C. was selected for incubation of 
the reduction tubes. At temperatures below 30° C. the 
time required for the desired color change to occur 
was excessively long. 

Trypticase soy broth was used for nutritive pur- 
poses; the addition of skim milk not only had nu- 
tritive value but also furnished a white background 
which made detection of color changes easier. The 
desired concentrations of the constituents were the 
addition of one ml. of trypticase soy broth and one ml. 
of resuspended dry skim milk (5 g./100 ml. water) to 
9 ml. of 0.02% peptone water. Addition of amounts 
less than this resulted in extension of the reduction 
time and amounts in excess of this caused partial re- 
duction of the dye. If necessary, the pH was adjusted 
but ordinarily it was already in the desired range of 
pH 7.0-7.2. 
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Approximately 10* organisms per ml. of reaction 
mixture were required to cause reduction of the dye 
within an 8-hour period. Since numbers of organisms 
occurring on freshly processed poultry are generally 
of the order of 10*/em.? (4, 6, 13), an area of 10 em.” 
was sampled in order to obtain the necessary numbers 
of organisms that would cause reduction within the 
desired length of time. 

Some variation in reduction time was encountered 
when different areas on the same carcass were sampled. 
This reflected differences in the counts obtained from 
specified areas. However, the differences in reduction 
time seldom exceeded 60 minutes and had little intlu- 
ence on the final opinion on the condition of the poul- 
try being tested. Table 1 shows average numbers of 
organisms recovered when samples were obtained from 
various areas on the same bird. 


TABLE 1 


Variation in counts and reduction time as related 
to location of sample 


Bird Sampling Numbers of organisms/cm.? (x10*) 
sampled site 37°C. | 30°02 15° 0.2 30° C. 
(min.) 
(1) Wing 4.5 77 85 830 
Breast 100 130 180 | 860 
Thigh 48 100 170 360 
Thigh 18 70 66 390 
Leg 2.0 13 17 480 
(2) Wing 33 96 120 | 450 
Leg 34 40 73 480 
Leg 140 120 220 450 
Thigh 53 44 98 420 
Thigh 29 40 70 480 
(3) Thigh 1,700 190 5,700 180 
Leg 120 160 270 180 
Leg 100 180 680 180 
Back 480 28 1,000 150 
Back 1,200 360 2,700 | 150 


1 Temperature of incubation used to obtain total count. 


Figure 1 shows the relationship between reduction 
times and logs of the numbers of bacteria per em.* 
enumerated at 15° C. Figures 2 and 3 show the same 
relationship when counts were made at 30° C. and 
37° C. respectively. In certain instances in which two 
points coincided on the figures, an ‘‘x’’ was used in- 
stead of a dot. While counts and reduction times for 
each temperature were obtained from the same birds, 
some variation may be observed in the number of 
points on each graph because of the occurrence of un- 
countable plates. However, these differences were 
very small and probably would have little effect on the 
regression lines. 

Calculation of F values showed that the regression 
of reduction time on numbers of organisms/em.? was 
signifieant at the 0.5% level for all temperatures. In 
Figure 4 the three calculated regression lines are com- 
pared. This comparison shows that temperature of 
incubation of the plates influenced the numbers of 
organisms that were recovered (Table 1). Counts 
made at 37° C. were nearly always lower than those 
made at 15°C. or 30°C. Little difference was ob- 
served between the counts obtained at 15° C. or 30° C. 
on fresh chicken or chicken which had been stored one 
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Figure 1. Regression of numbers of organisms per cm.’ on 
reduction time with total counts made at 15° C. 


or two days, but as storage time at 4° C. increased, 
differences between the counts became evident. 

There are many organisms on fresh poultry which 
do not persist or increase in numbers during storage 
at 4° C. With extension of storage time the percentage 
of Gram negative psychrophilic organisms increases 
until this group of organisms constitutes 95% or more 
of the total population (3). The counts obtained for 
these reduction tests were interpreted to reflect this 
shift in population toward a preponderance of or- 
ganisms that grow well at refrigeration temperatures. 
Counts were also made on plates incubated at 4° C. 
for 7 days. Little difference was noted between these 
counts and those obtained at 15°C. and so counts 
made at 4° C. were discontinued. In conjunetion with 
the plate counts made at the different temperatures, 
Gram stains of organisms growing on the plates at 
37° ©. indicated 55-60% were Gram negative; at 
30° C., 70-75% were Gram negative; and at 15° C., 
85-90% were Gram negative. 

When an attempt was made to relate reduction time 
to the condition of the birds, usually it was found that 


TABLE 2 
Relationship between condition of birds and reduction time 


Condition of birds Reduction time 


(hours) 
Fair... >3% but <5 
<3% 
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Figure 2. Regression of numbers of organisms per cm.’ on 
reduction time with total counts made at 30° C. 
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Figure 3. Regression of numbers of organisms per cm.’ on 
reduction time with total counts made at 37° C. 
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Figure 4. Comparison of the calculated regression lines ob- 
tained from counts obtained at 15°, 30° and 37° C. 


birds which had been freshly processed had a reduc- 
tion time of eight hours or more as shown in Table 2. 
Birds held in storage for one or two days had redue- 
tion times of >5 and <8 hours. As storage continued 
the condition of the bird became poorer which was 
reflected in shorter reduction times. Prediction of 
remaining shelf life of the product from this test 
might be possible if storage conditions are carefully 
controlled. 


SUMMARY 


A resazurin reduction test has been suggested for 
the determination of microbiological quality of proc- 
essed poultry. Good correlation was found to exist 
between time needed to reduce the dye and numbers 
of organisms/em.? of skin surface. Variations in total 
counts of organisms per em.” of surface and reduction 
time were attributed to the location on the bird at 
which the sample was obtained and temperature of 
incubation. In general, the variations had little influ- 
ence on the final evaluation of the microbiological 
quality of the bird, and it is suggested that this test 
could be used routinely for the examination of 
processed poultry. 
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The Interaction Between Blanching and 
Drying Rates of Peas-»< 


(Manuscript received May 21, 1959) 


‘Tus NECEssITY for blanching most 
vegetables before dehydration is well known. Such 
preliminary heat treatment has been found to assist 
in the retention of quality and nutritive value of the 
dehydrated product (1,5). Blanching may be carried 
out in either hot water, flowing steam or steam under 
pressure. Steam blanching has been found (2) to 
give higher yields of dehydrated vegetables having 
better flavor retention and resistance to browning dur- 
ing high temperature storage. Blanching has also 
been reported (6) to promote faster dehydration but 
there is little information on the extent to which dry- 
ing may be accelerated by the degree of preliminary 
heat treatment. 

In the present study, peas of varying maturity were 
blanched for various times in water at 210° F. and 
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for two minutes in ste.m under pressures ranging 
from 0 to 16 pounds per square inch. 


EXPERIMENTAL 


The peas used were of the Perfected Freezer variety, They 
were harvested on successive days from the same crop so that 
the role of maturity might also be determined. Following vining 
and cleaning, the peas were size graded and peas of sizes 3, 4, 
5 and 6 were washed separately before division into lots for 
blanching. The maturity of each lot of peas was measured in 
terms of their alcohol insoluble solids content. The blanched 
and cooled peas were then frozen and stored at —10° F. until 
each sample could be dried separately and the weight losses 


_followed during dehydration. The frozen samples were thawed 


in air at 35° F. before passing through a mechanical slitter (3). 
A cross-cireulation type of dryer was used in which warm air 
was blown across the trays at velocities ranging from 900 to 
1000 feet per minute. The trays were loaded at the rate of one 
pound per square foot and the net weight of the peas was 
determined initially and at frequent intervals during dehydra- 
tion by means of a seale, built into the dryer. The drying tem- 
perature schedule was 200° F, Dry Bulb and 101° F. Wet Bulb 
for the first 20 minutes and thereafter 150° F. D.B. and 92° F, 
W.B. until the sample attained a weight caleulated to be equiva- 
lent to a moisture content of 10%. The final moisture content 
of the peas as determined by the vacuum oven proeedure was 
used as a basis for caleulating the moisture controls of the peas 
on a dry weight basis during dehydration. 
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The size of the samples used in each blanching trial was 
approximately 4500 grams. Water blanching at 210° F. for pe- 
riods of 1, 2, 4 and 8 minutes, was done in a small rotary type 
blanecher which discharged the sealded peas directly into a re- 
volving reel where they were cooled to room temperature under 
sprays of cold water. Steam blanching for 2 minutes under 
pressures of 0, 2, 4, 8 and 16 p.s.i. was earried out by spreading 
the peas over the bottom of a wire basket so that the depth 
never exceeded 1% inches and then placing the basket in a 
preheated canning retort. The blanching period began when 
the desired pressure and corresponding temperature was at- 
tained, which usually took 2 minutes. At the end of the blanch 
period, the steam was quickly exhausted from the retort, the 
lid removed and the peas sprayed with cold water. Similar 
samples were frozen without any blanching to serve as controls. 
of the dehydration were 


Moisture contents peas during 


ealeulated in terms of \ Ibs. H.O/Ib. dry wt. and these values 


were then related to drying time in minutes. The slope of the 
line of best fit obtained from this relationship was then meas- 
ured as the included angle 0 (4). This angle, termed the drying 
rate index, then represented in a single value the drying rate 
of the sample down to a 10% moisture level. 


RESULTS AND DISCUSSION 


A total of 226 samples were dehydrated and the number of 
samples in each blanching treatment varied from 16 to 29. The 
maturity of the raw peas used in each treatment ranged from 
7.6 to 18.3% aleohol insoluble solids. The interaction between 
maturity, blanching treatment and drying rate was tested by 
analyses of variance. The variance among the water blanched 
samples was determined separately from that of the steam 
treatments, since the action of these blanching media on the 
strueture and components of the peas may not be the same. In 
arranging the data for the variance analyses it was necessary 
to group the samples into the following A.L.S. ranges: 8.4-8.9, 
10.0-10.7, 11.5-12.1, 13.5-14.5 and 16.0-18.3. The number of 
replications in each block was limited to three beeause drying 
rate data were not available beyond this number for many 
blanching treatments. Size grade was omitted as a variable 
since it is so intimately related to A.L.S. that little would be 
gained in trying to assess the role of size alone. The results of 
the analyses of variance are given in Tables 1 and 2. These 
analyses show in addition to the significant effeet of blanching 
treatment on drying rate, that maturity of the raw product is 
also an important faetor. The apparent significance of ‘‘ Within 
% AAS. Range (W)’’ is an artifact due to the arrangement 
of the A.I.S. values in each replication. This was unavoidable 
because the A.1.S. values had to be taken as they occurred in 
the raw peas, and were listed in an order of inereasing A.I.S. 

To show the effeet of water and steam blanching on drying 
rate, the regression lines between drying rate indices and per 
eent A.I.S. of the raw sample were determined and they are 
listed for each blanching treatment in Table 3 with correlation 
coefficients and probable deviations. These regression lines 
have been plotted in Figures 1 and 2 for the water and steam 
blanched samples. 
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TABLE 1 
Analyses of variance among drying indices of water 
blanched peas 
— —— 
Source of a: | Sum of Mean sum | F 
variation pe a squares of squares 
Among % A.L.S.(A)| 4 | 1,114.11 | 278.53 | 31.45** 
Blanching Time (T)| 4 624.83 | 156.21 | 17.64** 
Within % A.1.8. | | 
Range (W).......... 137.74 68.87 7.78** 
First Order Inter 
actions 
46.64 | 5.83 0.61 
16464 | 115.66 566.80 | 7.22}8.86| 0.76 
eee | 32 305.77 9.56 
| 74 | 2,443.48 
** Denotes significance at 1% level. 
TABLE 2 
Analyses of variance among drying indices of steam 
blanched peas 
| | 
Source of | Degrees Sum of | Meansum | F 
variation | rks squares | of squares 
Among % A.1.8 (A) 4 977.81 244.45 31,.30** 
Steam Pressure (P) 4 963.13 240.78 30.83** 
Within % A.I1.8. 
Range (W).......... 2 144.57 72.29 9.26** 
First Order Inter 
actions 
Ax W 3 179.67 22.46 3.40** 
Ax P.. 16 | 178.18 11.14 1.69 
P= W.. 8456 47.68 }437.42 5.96}$7.81 0.36 
32 211.56 6.61 


** Denotes significance at 1% level. 


The slowest drying rates (highest drying rate indices) were 
obtained with the unblanched peas having high percentages of 
A.LS. The younger unblanched peas appeared to dry more 
rapidly than the 1-minute water blanched samples but this may 
be part of the greater variation observed among the drying 
indices of the unblanched samples (r = .70). 

Among the samples blanched in water at 210° F., the 2- 
minute blanch yielded much faster drying rates than the 
l-minute series and to attain further speed in drying the 
blanching time would have to be increased to at least 8 minutes. 
The differences in slopes of lines for the water blanches, 
especially between the 1l-minute and other blanching times, 
would indicate that somewhat greater increases in drying rate 
ean be obtained with older peas when a more severe water 
blanch is used. 

The greatest speed in drying rates was obtained in the steam 
blanched samples. There was relatively little difference in 
drying rate over the steam pressure range of 0 to 4 p.s.i., some 
increase in drying rate when the 8-p.s.i. steam pressure was 
used, and a very great variance in drying rate when the steam 
pressure was increased to 16 p.s.i. In nearly all cases, the slope 


TABLE 3 
Agreement between drying rate and blanching treatment 
Type of No. of Blanch time Regression line | Coefficient of canes el | Standard 
blanch observations in. ar equation correlation estimate deviation 
None 24 6=45.22 + 1.16 ALLS. 5.50 
Water 29 1 0=36.58 + 1 A.1.8. 6.45 
Water 21 2 @=37.20 +1 A.1.8. 5.84 
Water 26 4 6=37.51 + 1.46 A.L.S8. 6.15 
Water 16 8 6—39.30 +41 A.LS | 4.70 
Steam 24 2 0 6=40.51 + 1.29 A.L.S. 5.38 
Steam 21 2 2 6=39.16 + 1.36 A.1.8. 4.88 
Steam 21 2 4 | 6=34.15 + 1.63 A.I.S. 6.34 
Steam 18 2 0=39.72 + 1 A.L.8. 4.13 
Steam 16 2 16 0=30.50 + 1 A.1.8. | | 5.56 


q 
| 
j 
| 


BLANCHING AND DRYING RATES OF PEAS 583 
THE DRYING RATES OF PEAS BLANCHED IN THE DRYING RATES OF PEAS BLANCHED IN 
70 L WATER AT 210°F AT 70 STEAM FOR TWO MINUTES AT 
DIFFERENT STAGES OF MATURITY q DIFFERENT STAGES OF MATURITY 
65+ 
ZY 
@ 60F @ 60+ 
in 
< 50 “ail 
rc) 4 
ra) 
45 
45+ 
40+ 40+ ~ 
14 16 18 38 
7 8 10 12 > 8 10 12 14 16 18 


PER CENT ALCOHOL INSOLUBLE SOLIDS 
Figure 1. 


of the regression lines for the steam blanched samples was the 
same. Steam under pressure would appear to offer the greatest 
possibility for reduction of drying time by variations in 
blanching. 


SUMMARY 


Peas of the Perfected Freezer variety ranging in 
maturity from 7.6 to 18.3 per cent alcohol insoluble 
solids were blanched in water at 210° F. for 1, 2, 4 and 
8 minutes or for 2 minutes in steam at 0, 2, 4, 8 and 
16 p.s.i. pressure. The moisture loss from each sample 
was determined during dehydration and related as 


\ Ibs. H.O/lb. dry wt. to drying time. The slope of 
the line of best fit was measured as angle 6 which as a 
single value represented the drying rate of the sampie. 

An analyses of variance between maturity of the 
raw peas, blanching treatment and drying rate showed 
that maturity is a governing factor with the drying 
rate decreasing as the peas become older. This ma- 
turity effect can be overcome in part by increasing the 


PER CENT ALCOHOL INSOLUBLE SOLIDS 
Figure 2. 


severity of the blanching treatment. Steam under 
pressure appears to offer greater possibilities than 
other methods for reduction of drying time by vari- 
ations in blanching conditions. 
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Resazurin Reduction Tests for Shelf Life 
Estimations of Poultry Meats” 


(Manuscript received April 30, 1959) 


Tuxex ‘8 AN APPARENT NEED for 
determining bacteriological condition of poultry 
meats in order to be able to predict shelf life and 
indicate the sanitary conditions under which such 
meats are processed, Some attempts have been made 
to apply dye reduction tests to determine the state of 
poultry meats and poultry products. Straka and 
Stokes (4) used resazurin reduction tests to evaluate 
bacterial content of precooked frozen foods. They 
established three classes which were based on correla- 
tions of bacterial numbers to reduction times and they 
stated the degree of predictability of these three cate- 
gories from reduction tests ranged from 90 to 95%. 
Novak et al. (3) indicated that methylene blue redue- 
tion could be used with shrimp and oysters. Mallmann 
et al. (2) determined psychrophilic populations on 
poultry meat by use of a phytone-naceanol medium 
incubated at 20° C. for 72 hours. The predominance 
of psychrophilic populations on poultry meat under 
refrigeration has been previously shown by Ayres 
et al. (1) and Nalker and Ayres (5). Mallmann et al. 
(2) also used r duction of tetrazolium compounds as a 
means of estimating bacterial numbers. 

This study was made to determine the relationship 
of resazurin reduction to population estimations on 
poultry and to evaluate a device for sampling a de- 
fined area of surface. 


METHODS 


Plate counts and sampling method. Agar plate count com 
parisons were made on nutrient agar containing 0.5% yeast 
extract. All plates were incubated for 4 days at 20° C. before 
counting. 

Two sampling methods were compared. The first consisted 
of swabbing a one sq. inch area of skin by the usual swab tech- 
nique except that the swabs were shaken in nutrient broth 
rather than buffer, saline or water. This was done in order to 
minimize osmotic damage to the cells. All samples were plated 
within 15 minutes of being taken. No increases in numbers 
were found to oceur in this time. The seeond method was by 
surface washing. In an effort to wash an area of skin without 
having to use large amounts of diluents (such as total immer- 
sion of the birds) a device was developed which allowed a 1 sq. 
inch area of skin to be washed and the washings collected in a 
sterile tube. The picture of the device showing the sampler, the 
collection tube in place, and the syringe used to force the wash- 
ing medium through the washer is shown in Figure 1. The 
washing chamber of the device is cireular with a diameter of 
1% inehes. It is fitted at the bottom with a rubber gasket 
which is placed against the surface to be samp'ed. The eham- 
ber is %& inch deep—including the thickness of the gasket. Two 
openings for the tubes on the top of the washing chamber con- 
neet with the chamber on the inside. As the picture shows, one 
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Figure 1. Surface sampling device. 


of the tubes is fitted to receive the syringe and the other to hold 
the collection tube. This collection tube fitting is vented to 
reduce the compression of air when the washing medium is 
passed through the sampler. As the liquid in the syringe is 
foreed into the washing chamber it enters on one side, flows 
over the surface exposed under the chamber and exits on the 
opposite side. This action results in considerable pressure. In 
fact, the pressure created by washing is sufficient to cause a 
bulging of the skin around the outside of the sampled area. 
The amount of washing medium used was pre-determined to 
give 5 or 10 mil. final volume in the collection tube. It was 
found that 2 ml. of liquid remained in the system so that 12 ml. 
of initial liquid would give a final volume of 10 ml. The metal 
parts were made of stainless steel so the sampler coald be 
sterilized by immersion in 70% aleohol. This sterilization prac- 
tice was carried out when samples for total counts were taken. 
In sampling for reduction tests, it was found that a thorough 
rinsing with water was sufficient and that the small contamina- 
tion introduced in the reduction tubes was too small to affect 
the reduetion times. Most any of the outside areas can be 
sampled although difficulty is encountered in getting to body 
eavity surfaces. 

Reduction tests. These tests, when made by the surface 
sampling device, were accomplished by washing the surface with 
5 or 10 ml. of a nutrient broth-yeast extract medium. The wash- 
ings were collected in a sterile tube containing 0.3 ml. (for 
10 ml, washing) or 0.15 ml. (for 5 ml. washing) of a 0.05% 
solution of resazurin. The dye solution was made fresh every 
three days and stored in a refrigerator between tests. Redue- 
tion tests made by the swab method were accomplished by 
swabbing a 1 sq. inch area with a swab moistened with nu- 
trient broth then breaking the swab in 5 or 10 ml. of broth-dye 
medium. Ineubation of the tubes was done at 30°C. in the 
dark. Tests were read at the red end point rather than the 
colorless stage. 

Test chickens. Test chickens were prepared by killing, seald- 
ing, warm eviscerating, halving and cooling in ice slush. After 
cooling, the birds were packaged by placing them in fiberboard 
trays and then placing the tray in a polyethylene bag. All 
poultry was held at 34° F. in a walk-in refrigerator, having 
foreed air circulation. Birds which were treated with anti- 
biotie were so treated, following chilling, by immersion for 15 
minutes in solutions containing 10 p.p.m. of either chlortetra- 
eycline or oxytetracyeline. 
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Results of comparative counts on non-treated meat as de- 
termined by swab and surface washing are to be seen in Figure 
2. Each point represents average numbers for 12 chickens. It 


LLS/SQ INCH 


LOG NOC 


DAYS OF STORAGE (34°F) 


Figure 2. Determination of total bacterial numbers by swab 
and surface sampling techniques. 


or 


will be noticed that the counts closely parallel each other but the 
numbers obtained using the surface washer were higher at 
every sampling period. The reason may be related to the pres- 
sure developed by the washing technique. This washing under 
pressure would be more likely to remove bacteria from crevices 
(such as feather follicles) than would swabbing. A _ similar 
relationship is shown by Figure 3 which presents average re 


247 


REDUCTION TIME (HRS) 


3 6 9 
DAYS OF STORAGE (34°F) 


Figure 3. Average rate of reduction at different days of 
storage. 


duction time of resazurin determined by the 2 sampling methods 
from the same 12 birds. The reduction time obtained by using 
the washed sample is consistently more rapid than that obtained 
by the swabbed sample. In some instances the difference in 
reduction time, for samples from the same birds, amounted to 
as much as seven hours. It should be pointed out, however, 
that some of this variation could have been due to variation in 
density of bacterial populations on various parts of the birds. 
From Figure 3, it is noted that the average reduction time as 
determined by the washer at 6 days was about 4 hours faster 
than that of swabbed samples and it was noted that this was 
the time at which odor developed in most of the birds. 


re 


TABLE 1 


Individual bird differences in reduction time’ 


Reduction time 


Bird No. Days to odor at odor 
5 
10.. 
11. 10 3 
12 10 1 
11 3 
6 11 3 


1 Selected from birds having shortest, intermediate and longest stor- 
age times. 


There are variations between birds in reduction times at the 
time of odor development as well as variation in days to the 
time when odor is evident. These differences are probably due 
to a number of factors. In Table 1 are shown some of the 
variation in days to the time of odor development on some 
representative birds. Sampling was done with the surface 
washer. The table shows the days to odor and the reduction 
time at time of odor development of birds representing those 
which spoiled first, those which held longest, and those which 
were intermediate. It may be seen that with the exeeption of 
bird 2 the reduction times at time of off odor are all very close 
to the same even when the times at which odor developed were 
variable. 

Figures 4 and 5 show the increase in bacterial numbers in 
relation to the decreased reduction time, Data in Figure 4 were 
obtained from a chicken representative of birds normally 
processed. Figure 5 is representative of birds similarly pvoe- 
essed but in which the chill water was contaminated with a 
small amount of feeal material. The greater steepness of the 
curves in Figure 5 is to be noted, 
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3 4 5 
DAYS OF STORAGE (34°F) 


Figure 4. Reduction times and total counts of chickeus 
chilled in ice water. 


Reduction tests were also made on poultry meat which had 
been given antibiotic treatment to determine whether such 
treatment may result in altered conditions which would make 
reduetion tests no longer useful. However, the reduetion times 
were found to be as much a measure of microbial populations 
as with untreated meat and the reduction times at time of 
spoilage were found to be very near the averages for untreated 
meats (Table 2). 

All the previously reported reduction tests were at 30° C, It 
seemed desirable to determine the effect of temperature on the 
rate of resazurin reduction. Straka and Stokes (4) found that 
at 37°C. reduction of resazurin by samples from meat pies 
was 40-50% more rapid than at 30° C. Other investigators, 
Ayres et al. (1) and Walker and Ayres (5) have shown psy- 
chrophilie populations to be of most importance in spoilage of 
poultry meats. Tests conducted at 10, 30 and 37° C. indicated 
that in spite of the predominant psyechrophilie populations, re- 
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LOG NO CELLS/SQ INCH 


3 a 5 
DAYS OF STORAGE (34°F) 
Figure 5. Reduction times and total counts of chickens 
chilled in fecal contaminated water. 


duetion times were shorter at the higher temperature when 
sampling was on birds which had high total! numbers and were 
close to being spoiled. Greater differences were found when 
samples were from birds having low counts. In the present 
study no advantage and some disadvantage (greater vari- 
ability) was shown on these low count samples ineubated at 
37° C. This could indicate that the presence of ‘‘ reductases’’ 
in the washings from birds having high bacterial numbers may 
have been sufficient to bring about rapid reduction. In the case 
of low count samples, growth may be prerequisite and the 
higher temperature was apparently not optimum for the growth 
of cells most active in reducing the dye. Dye concentration 
within the limits of 0.1 to 0.3 ml. of dye solution per 5 ml. 
tubes did not affect the tests. 

Several methods of preparing the nutrient medium were 
used. Originally 10 strength broth was prepared and 9.5 or 
1.0 ml. added to each collection (depending on final volume 
desired) and then the tubes were sterilized. Sufficient volume of 
surface washings was then washed into the tubes to bring the 
medium to normal strength. Water was used as the washing 
medium. Later the method was changed so that single strength 
broth was used as the washing medium. Both systems worked 
equally well, but because of ease of use, the latter method was 
employed for determining the results reported here. It was 
also found that the addition of yeast extract to the nutrient 
broth appeared to allow more consistent reduction times. 


DISCUSSION 


Resazurin as used in these tests gave a fairly re- 
liable means of estimating the bacteriological econdi- 
tion of poultry meat. Other investigators, Straka and 
Stokes (4), have indicated that complete discoloration 
was the more reliable end point with resazurin sys- 
tems in sampling meat pies. It may be, however, that 
since the systems used in these tests were essentially 
broth suspensions of bacterial cells the red end point 
was as consistent as complete discoloration. Certainly 
the use of the red end point reduced the time neces- 
sary to obtain a result. 


TABLE 2 
Effect of antibiotic treatment on reduction times 


Reduction time 


Days to odor 


Controls 


The greater effectiveness of the sampler may not be 
only in more efficient removal of bacteria, but in the 
carrying over into the test medium of soluble ma- 
terials from the birds which may stimulate the growth 
of the bacterial flora or may contribute reducing sub- 
stances. 

The average reduction time of resazurin (with the 
system used) at the time of near spoilage of poultry 
meat is 2 hours. With storage at 34° F. the birds 
showed a reduction time of approximately 8 hours at 
the half-way point. Birds with an expected shelf-life 
of three times that at which they had already been 
held had reduction times of 12 hours or more. Thus, 
it seems that rather broad categories can be estab- 
lished which would be useful in determining expected 
shelf-life of fresh poultry meat. These results agree 
with the supposition of Mallmann et al. (2), who used 
total washing of the birds and tetrazolium indicators, 
that reduction tests have a place in poultry storage 
testing. Resazurin apparently allows more rapid 
measurement of estimations than is possible with the 
tetrazolium compounds. More studies are needed, how- 
ever, before any standards can be established. Per- 
haps the use of different media may give shorter re- 
ducing times. A few preliminary trials in which each 
chicken was sampled three times using the same wash- 
ing liquid indicated that the time to reduction could 
be more than halved. Such a modification would allow 
tests to be read within the normal working day even 
on birds with small bacterial numbers. It seems that 
the described system of sampling could be easily 
adapted to field or plant testing. 


SUMMARY 


Reduction tests using both swab and wash sampling 
methods and resazurin dye as the indicator were 
studied. A device for sampling a given area of sur- 
face by washing the desired area with a sterile nu- 
trient solution is described. The sampling device was 
found to be more efficient than the swab in estimating 
numbers of bacteria from a given area. Tests showed 
that with the wash sampler a reduction time of two 
hours or less may be expected at the near spoilage 
stage. The possibilities of using this test to estimate 
shelf-life of poultry meat are discussed. 
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A recently developed vegetable A recent contribution of the Alva Flavors Laborateries, 
extraction provides a fullness and Not the usual vanillin-type of imitation flavor, Alvan 
roundness comparable to the finest achieves a full-bodied taste at an economical price for every 
pure bourbon vanilla extract in vanilla flavored food. 


Test this unusual new basic flavor! Production samples at 

your request along with suggested use recommendations. 
van Alvan is available in strengths comparable to 
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All of the four most popular citrus oils— 
orange, lemon, grapefruit and lime... 

in their natural state, or concentrated 
to your specification. See your Ritter 
technician or send for generous samples. 


F. RITTER & CO.(( 
4 


GENERAL OFFICES: 

4001 Goodwin Avenue 

Los Angeles 3%, California 

Plants in Los Angeles, Chicago, Iil., 
and Anaheim, California 

Branches throughout the World 
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Effects of Certain Pesticides on Flavor of 
Frozen Strawberries’ 


(Manuscript received May 23, 1959) 


Tue INCREASING IMPORTANCE of 
strawberries as a commercial crop necessitates addi- 
tional information on the application of pesticides for 
control of insects, mites, and diseases which attack the 
plants or fruit, reducing quality, and yields. Aside 
from the primary consideration of safety to con- 
sumers, one important question raised by the wide- 
spread use of pesticides involves the effect of these 
materials on the flavor of the fruit. Subjective flavor 
evaluation has been used (2, 3, 4, 5, 6) to determine 
whether the flavor of fruits and vegetables is altered 
by field application of pesticidal materials, but few 
workers have reported comparative tests using a va- 
riety of pesticides on a single crop. 

The purpose of this study was to determine whether 
certain pesticides, applied as topical sprays to straw- 
berry plants during the bearing year, imparted any 
objectionable off-flavors to the frozen strawberries. 

This paper describes two years’ flavor evaluation 
tests with frozen strawberries from plants sprayed 
with each of 21 insecticides and five fungicides. In- 
eluded are methods of growing and processing the 
fruits, and methods and results of taste tests con- 
ducted in 1957 and 1958. The complete experiment 
of which this study is a part was carried out through 
the cooperative efforts of the Department of Ento- 
mology and Botany, the Department of Horticul- 
ture, and the School of Home Economies of the 
University of Kentucky College of Agriculture and 
Home Evonomices. 

In addition to flavor evaluations on the frozen fruit, 
the experiment included studies of the biology of 
mites and insects attacking strawberries and the effec- 
tiveness of acaricides and insecticides in controlling 
these pests. Chemical residue analyses on the frozen 
strawberries were made by a United States Depart- 
ment of Agriculture research laboratory.” 

Because fungus diseases and rots may also injure 
strawberries during wet years particularly, a fungi- 
cide, captan, was added to all spray materials except 
aramite. Captan and four other fungicides were 
studied separately in 1958. 


EXPERIMENTAL PROCEDURE 


The strawberries used in this study were grown at the Uni- 
versity of Kentueky Agricultural Experiment Station farm in 
Lexington. Tennessee Beauty strawberry plants in small repli- 
eated plots were used for all treatments. Plants received three 

"The investigation reported in this paper was conducted in 
connection with a project of the Kentucky Agricultural Experi- 
ment Station and is published with approval of the Director. 

» Analyses made by Mr. Jack E. Fahey, Pesticide Chemicals 
Research Branch, Entomology Research Division, Agricultural 
Research Service, U. S. D. A., Vincennes, Indiana. 


D. A. Tichenor, J. G. Rodriguez, 
and C. E. Chaplin 


Collegze of Agriculture and Home Eco- 
nomics, University of Kentucky, Lex- 
ington, Ky. 


spray applications between early bloom and harvest, and the 
berries were harvested 1 day, 4 days, and 8 days after the last 
spray. In 1957, an additional harvest was taken 2 days after 
spraying. A complete list of spray materials and rates of appli- 
eation in pounds per acre appears in Tables 1, 2, and 3. All 
spray applications were made with stainless steel compressed- 
air sprayers, using flat pattern nozzles and applying 100 gal- 
lons per acre at 30 pounds pressure. It is recognized that the 
interval between final spraying and harvest was smaller than 
that recommended and also beyond a practical commercial 
range. In addition, some materials were ineluded which were 
not currently approved for use on small fruit crops. 

Processing and storage. The strawberries were picked in the 
early morning, taken to the Home Economies building, and 
frozen within 4 hours after harvesting. Control samples from 
untreated plots were picked and packaged at the same time as 
the treated harvest, using identical techniques. Fruit which 
was considered by the pickers to be too soft or otherwise unfit 
for processing was not harvested from either treated or un- 
treated plants. The strawberries were washed, drained and 
eapped, and packaged without added sugar in polyethylene 
bags. Samples were placed in frozen storage and held for 4-7 
months in 1957 and for 4-6 months in 1958 before being judged 
for flavor. 

Sensory evaluation. Samples were evaluated for flavor using 
the triangle test modified to include a flavor rating seale. The 
score sheet used was the same as that of Hogue and Briant (5), 
except that it contained a rating scale numbered 1-10 instead 
of a continuum with 11 vertical divisions. The tests were con- 
ducted under subdued lighting to reduce color differences, Dur- 
ing the second series of tests (1958), color differences were 
further minimized by use of small amounts of a tasteless red 
food eoloring. Samples were puréed in a Waring blender and 
presented at room temperature to judges seated in individual 
booths. All tasting was done at midmorning. Each judge 
evaluated 3 sets of triangles at a sitting. A comparison of the 
percentages of correct separations showed that aceuracy did not 
diminish on the third triangle. Brandt and Hutchison (1) 
found that as many as 6 trios are reliable, workable, and effi- 
cient for judging some products. 

Fifteen persons, mostly staff members, served on the 1957 
panel. Fourteen judges served on the 1958 panel, including 8 
who had served the previous year. Tests were made only on 
samples harvested one day after spraying except when the 
number of correct separations was sufficient to indicate that a 
significant difference existed between the treated and untreated 
samples. In these instances, further tests were made using 
berries harvested 2 days or 4 days after the last spray, but 
none of these samples was judged to be significantly different 
from the controls. 

Statistical treatment. The number of correct separations 
needed for significance was obtained from the Roessler, Warren, 
and Guymon probability tables (7). Differences between ad- 
justed average scores for treated and untreated samples in each 
treatment were compared by applying a ¢t test. Average scores 
for each treatment were adjusted* to compensate for an 

*“ The average score assigned by each judge to all correctly 
separated samples, treated and untreated, was subtracted from 
the composite average of all scores assigned by all judges to 
correctly separated samples, resulting in a pilus or minus 
deviation for each judge from the composite average. The 
deviation for each judge was added to his flavor rating score 
for every sample correctly separated before averaging the 
scores for any treatment. 
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TABLE 1 
Results of triangle flavor evaluations of strawberries treated with pesticides—i957 


Number Total 
Pounds number 
per acre , of Total 

harvest judgments 


Treatment ' 


DDT, 50% 
Methoxychlor, 50% 
TDE, 50% 
Perthane, 50° 
Thiodan, 25% 
Malathion, 25% 
Malathion, 25% 
Malathion, 25% 
Parathion, 15% 0. 
Parathion, 15% 
Diazinon, 25% f 
Guthion, 25% 0.5 
‘ 


Giuthion, 
Demeton, 


Tedion, 2! 
Tedion, 25 0.25 


'Captan included with all treatments except aramite 


number 


Correct separations Adjusted 
Number preferring SVEERES 


Untreated | No In 


Untreated 
preference complete 


Treated 


Treated 


1 5.0 
65 
5.0 


eo 


ou 


Siew 


oat ao uu Oe 


tS to 


* All formulations are wettable powders, except demeton, which is an emulsion concentrate 


®* Significant at the 5% level of probability. 
* Significant at the 1% level of probability. 
* Treated sample different from untreated .05— 17> 


observed tendeney of some judges to use the upper end of the 
rating seale exclusively; others used the middle or the lower 
end of the seale in evaluating flavor differences. Sheppard (8) 
found that the interpretation of rating seales varies greatly 
among judges. The method of adjusting the scores did not 
change the relationship between each treatment and its control 
but did ecorreet distortions in the data caused by variation in 
the composition of the panel from session to session. 


RESULTS AND DISCUSSION 


Results of the 1957 flavor evaluation tests are pre- 
sented in Table 1. 

Comparison of scores assigned to treated and un- 
treated samples indicated that none of the pesticides 
used in 1957 imparted any detectable off-flavor to 
frozen strawberries. When differences were observed, 
the treated sample was just as likely to possess the 
preferred flavor as the untreated. The average score 
for all treated samples (5.3) and that for all untreated 
samples (5.2) were practically the same. 

In 5 of the 13 pesticidal treatments judged in 1957, 
a sufficient number of correet separations was made to 
establish significant differentiation at the 5% level 
of probability or above. These were samples from 
plants treated one day before harvest with malathion, 
parathion, guthion, thimet, and tedion. The differ- 
ences, however, were apparently not considered by the 
judges to be off-flavors because scores assigned to the 
treated samples were not lower than those assigned to 
their untreated controls. The samples treated with 
malathion and guthion one day before harvest were, 
in fact, given scores which indicated they were signifi- 
cantly better in flavor than the controls (.05<P2>.01). 
It is possible, then, that the pesticidal treatment used 
on the berries one day before harvest left some slight 
flavor impression which the judges found desirable. 
This unidentified flavor effeet apparently did not per- 
sist, because the samples harvested 2 and 4 days after 
spraying were not judged to be better than their 
controls. 


Ol using ¢ test (9). 


Results of residue analyses (1/0) showed that pesti 
cidal residues on the samples did not exceed existing 
tolerances established by the Federal Food and Drug 
Administration. 

Results of 1958 tests with insecticide-captan treat 
ments are presented in Table 2. Again, none of the 
insecticides used imparted detectable off-flavors to 
frozen strawberries. The average score for all treated 
samples (6.8) and for all untreated samples (6.6) did 
not differ significantly, although both were higher 
than for the previous year. 

In the 1958 tests, a significant number of correct 
separations was obtained on two of the nineteen insec- 
ticidal treatments judged. These were samples 
sprayed one day before harvest with TDE and with 
mitox. However, neither the number of correct sepa- 
rations nor the difference between scores of treated 
and untreated samples was sufficient to indicate that 
a large amount of difference existed. Again, in no 
instanee were the untreated samples assigned scores 
significantly higher than the treated. 

Although tedion, parathion, malathion, and guthion 
were retested in 1958, significant differences found in 
1957 were not reproducible. TDE, tested in 1957 as 
well as in 1958, showed no significant difference be- 
tween treated and untreated samples in 1957. 

Table 3 shows the results of tests with fungicides in 
1958. None of the five fungicide treated samples was 
judged to be significantly different from the controls. 
The average score for the treated samples was 6.8; for 
the untreated, 6.4. 

Chemical analyses of residue showed that the magni 
tude of the residues was below 1 p.p.m. on all treat- 
ments tested in 1958 (10), which was even smaller 
than the residues of the previous year. The small 
amount of residue remaining on the fruit one day 
after spraying is consistent with favorable organo- 
leptic ratings assigned by judges to the treated sam- 
ples in both years’ tests. 
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EFFECTS OF PESTICIDES ON 


FROZEN STRAWBERRY FLAVOR 


TABLE 2 


Results of triangle flavor evaluations of strawberries treated with pesticides—1958 


Number Total 


2 . Pounds days number 
lreatment 


DDT, 50% 
Methoxychler, 50% 
TDE, 50% 
TDE, 50% 
Perthane, 50% 1 
Thiodan, 25% 1 
Malathion 
Ethion, 25 1 
Parathion 
Diazinon, | 
Guthion, 25% i 
Trithion, 2 1 
Kelthane, 13.5% 1 
Delnav, 65% 
Dibrom, 64.5% 1 
Sevin, 50% 1 
Mitox, 40% 1 
Mitox, 40% 1 
Phosphamidon 1 

l 


Tedion, 25% 


11 
9 


Aramite, 15% 


'Captan included with all treatments except aramite 
All formulations are wettable powders, except delnay, dibrom, and 
' Significant at the 5% level of probability 
‘ Significant at the 1% level of probability 
Treated sample different from untreated 


Certain differences between the 1957 and 1958 tests 
are evident. One difference was in the number of 
treated samples (five) which were judged to be signifi 
cantly different from their controls in 1957, compared 
with only two in 1958. This is probably due partly to 
the fact that the 1957 panel, although judging under 
subdued lighting, tended to be influenced by small 
color differences among the samples in a_ triangle. 


When this difference was overcome in the 1958 tests 


by use of a food coloring, the possibility of judges 


making correct separations by any means other than 
favor differences was greatly reduced. 

The composite average score for all samples was 
higher in 1958 than in 1957, although the slight dif 
ference in favor of the treated samples was about the 
same for both years. There are two possible explana 
tions for the higher average scores assigned to all 
samples the second year. One is the possibility that, 
as the judges became more experienced and more 
accustomed to judging strawberries without added 
sugar, they tended to assign higher scores to all sam 
ples. Second, weather conditions during the 1957 
harvest season were very different from those of the 
1958 season, and the prevailing weather had an im 
portant influence on the kind of berries produced in 


per acre before of Total 


harvest judgments number Treated Untreated 


Correct separations Adjusted 


average scores 
Number preferring 
No In 


Treated Untreated 
preference complete 


phosphamiden, which are sion concentrates 


both vears. The Kentucky strawberry harvest season 
in 1957 was unusually wet, with a total of 4.22 inches 
of rainfall occurring on 14 days during the 34 day 
period from first application of pesticide to first har- 
vest. In 1958, the harvest season was comparatively 
dry, with 1.03 inches of precipitaton occurring on 
10 days during a comparable 28 day preharvest 
period. Quite aside from the pesticidal treatments 
used, it is likely that the 1958 season produced firmer, 
somewhat sweeter fruit as compared with the soft, 
rather watery fruit of the previous year. This would 
have tended to raise the scores assigned by all judges 
to the 1958 samples, treated and untreated. 

The slight over-all preference for the treated sam- 
ples over the untreated in both years’ tests, while not 
large enough to be statistically significant, may be 
attributed to the improvement in quality resulting 
from the control of insect damage to the fruit. All of 
the actual «uality improvement resulting from insect 
and disease control is not apparent in the flavor 
evaluation data, because fruit which was soft, rotten, 
catfaced, or otherwise unfit for processing was not 
brought in from the field. Comparison of yields of 
acceptable fruit showed that the treated plants yielded 
larger quantities of acceptable fruit than did the un- 
treated plants, on plots of the same size. 


TABLE 3 


Results of triangle flavor evaluations of strawberries treated with fungicides—i958 


Number Total 
Pounds number 
rreatment! per acre 
harvest udgments 


Captan, 
Cyprex, 70% 
Dithane, 70% 
Dyrene, 50% 


Thylate, 65% 


1 All treatments are ettable powder 
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SUMMARY 


In studies designed to evalute pesticides for flavor 
effects in 1957 and 1958, strawberries from plots 
sprayed with each of twenty-one insecticides and five 
fungicides were judged for flavor, using a modified 
triangular test. Under the conditions of this experi- 
ment, ..one of the pesticides tested imparted detectable 
off-flavers to frozen strawberries, even to fruit har- 
vested one day after spraying. 

In 1957, a significant number of judges were able 
to distinguish differences between samples treated 
with tedion, parathion, thimet, malathion, and 
guthion; but these differences were not considered to 
be off-flavors. In two instances where differences were 
observed, strawberries from plots sprayed with mala- 
thion and with guthion, harvested one day after 
spraying, were judged to be significantly better than 
the controls. Apparently these pesticidal treatments 
had some slight temporary flavor effect which the 
judges found desirable. 

In 1958 tests, significant differences between treated 
and untreated strawberry samples were observed in 
those treated with TDE and with mitox. Again, the 
differences were apparently not off-flavors because the 
treated samples received flavor rating scores which 
were about the same as those of their controls. 

None of the five fungicide-treated samples tested 
was judged to be significantly different from the 
controls. 


Notes and Letters 
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Undergraduate Teaching in Horticulture ° 


ANALYsis of current 
trends and the opinions of acknowledged leaders in 
horticulture and allied industries resulted in major 
curricular changes in the undergraduate program at 
Purdue University. The new curriculum recognizes 
the current needs of the professional areas in horticul- 
ture and provides a balanced program of training in 
the basic sciences, communications, humanities, and 
business plus a broad understanding of agriculture. 
The following note should be of interest to those who 


“Submitted by Leslie Hafen, Associate Professor of Horti- 
culture, Purdue University, Lafayette, Indiana. 


have worked so painstakingly on the food technology 
curriculum. 

Much of the vocationalism has been deleted from 
the courses offered in our department. The number of 
specific facts in our subject matter is much too great 
for one person to memorize and assimilate. Adding to 
the dilemma is the situation that with increased re- 
search findings, these vocational facts are changing 
very rapidly; many no doubt would be changed or 
obsolete by the time the student graduates and is on 
the job. The only possible way to teach students to 
cope with the infinite practical problems which they 
will encounter after graduation is to teach them basic 
principles along with examples. They should be able 
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then to apply this background of knowledge to specific 
problems. 


DISTRIBUTION OF CREDIT HOURS 
The following credits are required in the Horticul- 
tural Science option at Purdue to earn the degree of 
Bachelor of Science in Agriculture: 


Semester hours 


4. Botany 4 
6. English and Speech . ........ *D 
7. Business and Economies ....... 6 
8. Nonagricultural electives . . .... . 12 
9. Freshman electives in agriculture... . 9 
10. Bacteriology . 4 


13. Plant Physiology 4 

(Jr.-Sr. years) 15 


9 


15. Horticulture 


16. Additional electives 


Eight-weeks employment in a horticultural indus- 
try is stipulated as ‘‘interne’’ experience. A total of 
136 semester hours is required for graduation. 

A horticultural curriculum that permits the student 
to graduate with essentially no botany, chemistry, 
mathematics, physics, bio-chemistry, plant physiology, 
plant pathology, genetics, and entomology is short- 
changing the student. Our requirements, as shown 
above, safeguard the student in this respect. 

Along with the increase in basic sciences, the stu- 
dent must be exposed to history, government, com- 
position, speech, literature, economics, business, psy- 
chology, and sociology. Even though students may 
be the first to tell you they do not ‘‘need’’ these extra 
courses and that besides they would rather take an- 
other course in horticulture, they should be required 
to do so. 

Courses are offered by the Department of Horticul- 
ture in fruit, vegetable crops, floriculture, nursery 
management, landscape design, and food processing. 
All students are assigned to the Horticultural Science 
option; they are no longer classified as a vegetable 
crops major, fruit major, floriculture major, ete. 
Many of the courses have been deleted or revised; 
new ones have been added, particularly in ornamental 
horticulture and landscape design. 


STAFF COUNSELORS 


Each student either selects or is assigned to a staff 
counselor. The counselor is a staff member who wants 


to counsel and is interested in the welfare and progress 
of the student. The counselor helps the students with 
the scheduling of their courses, advises them eoncern- 
ing any problem they may have and motivates them 
to excel in their studies and to put ‘‘academic compe- 
tion’’ in its proper place. Approximately two coun- 
seling sessions are scheduled per semester, but the 
student may consult with his counselor at any time. 
Counseling is an extremely imporiant and essential 
part of our undergraduate program. 

The comment has been made from time to time, 
‘‘They can’t do research; so we will let them teach.’’ 
This policy is wrong; qualified, highly effective 
teachers (even they are good research scientists) must 
be assigned the responsibility of developing and in- 
structing the undergraduate courses. This past year 
additional staff members within the Department of 
Horticulture at Purdue were invited, and have con- 
sented, to teach some of the undergraduate courses. 
This means that the undergraduate student now has 
an opportunity to know, and to learn from, many 
more members of the staff. At the same time some of 
the staff members who were full-time instructors now 
will have a chance to do research which will make 
them even better teachers, 


A NEW OUTLOOK 


The Department has added new laboratory facilities 
to help illustrate the basic principles of horticulture. 
These facilities include additional property for grow- 
ing materials for teaching and plastic greenhouses 
where laboratories can be conducted during the win- 
ter months. 

The staff of the Department support actively the 
Student Horticultural Club and encourage the stu- 
dents to participate in this and other horticultural 
extracurricular activities. 

Research work has expanded greatly in the Depart- 
ment. We have a policy of giving the Horticultural 
Science majors the first opportunity for employment 
on the research projects. Of more importance to the 
students than the money they have earned are their 
contacts with the staff, and the valuable experience 
they have acquired. 

We feel that we have something to offer in terms of 
a sound program of undergraduate training in horti- 
culture. We have strong support for this program 
from many different groups. We are confident that, 
in the not too distant future, the program will attract 
intelligent young men and women in increasing num- 
bers who will be able to render productive service to 
the horticultural industry of our state and nation. 

The Horticulture Department Staff 
Purdue University 
Lafayette, Indiana 
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The Food Additives Amendment 


Viewed Objectively 


Moe DISCUSSION Of the Food 
Additives Amendment of 1958 to the Federal Food, 
Drug and Cosmetic Act has taken place at the Corn 
Industries Research Foundation headquarters. Com- 
ments which evolved from these talks are offered for 
publication as a contribution toward a better under- 
standing of the new law and, equally important in our 
view, of food additives. 

The new amendment, which became effective March 
5, 1959, is regarded by the Food and Drug Adminis- 
tration not only as a comprehensive insurance policy 
for the public health but as a positive impetus to the 
advance of food technology. 

Until its enactment, there was no fixed responsi- 
bility to prove an additive safe. It was the job of the 
Food and Drug Administration to prove an additive 
harmful, if such were the case. The new law takes the 
burden of proof from FDA and places it with the 
food manufacturer or chemical manufacturer. 

Adequate proof of safety will require pharmaco- 
logical and toxicological testing of substances, on the 
basis of commonly accepted testing procedures. Test- 
ing of certain substances may require large numbers 
of animals to be on test diets for two years or more. 
The cost of a full-dress toxicological investigation for 
a new and unknown substance is estimated at around 
$75,000. Should the substance even be suspected as 
carcinogenic, testing periods may run as long as 7 
years. 

Once the food manufacturer’s additive tests are 
completed, the Food and Drug Administration will 
approve, or decide otherwise. If the available toxi- 
cological data point to the necessity of restricting the 
substance to specific uses and/or amounts, such re- 
strictions will be applied. If not approved, the addi- 
tive will be rejected for use; in which case the food 
manufacturer has a right to a public hearing and the 
further right of appeal in court. 

In effect, the new law recognizes and corrects the 
former unrealistic distinction between ‘‘harmful’’ 
and ‘‘safe’’ additives. It affirms a truth enunciated 
in the 16th century by the famous physician, Paracel- 
sus: ‘‘ All things are poison and nothing is innocuous. 
It is only the dosage by which a thing is not poison.’’ 


THE ESSENCE OF THE NEW LAW 


The dosage, indeed, is the essence of the new law. 
The difference between safety and danger depends 
not on the chemical, per se, but on the amount of the 
chemical. It is at last officially recognized that many 
chemicals, though harmful in large doses, offer posi- 
tive improvement to foods—in taste, color, keeping 
quality and other factors—and should therefore be 
ineluded in foods if the inclusion is held within strict 
limits which are proved to be harmless. 

Regulation applies not only to *‘intentional’’ addi- 
tives—substances added directly to foods—but to 
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‘‘ineidental’’ additives. The latter inelude any sub 
stance likely to enter food as a result of use in food 
processing. The law applies to food-packaging ma 
terials, irradiating processes, and residue from ani 
mal feeds which may carry over into meat, milk, and 
eggs. 

The Food and Drug Administration has published 
a list of 188 additives and about 180 flavorings and 
seasoning agents which it proposes to declare safe but 
on which final decision has not yet been made, Addi- 
tives which lack official sanction, and which have been 
in use prior to January 1, 1958, must receive approval 
within 18 months from the date of passage of the bill 
or their use in foods must be discontinued. 

Since the cost of testing a single new additive may 
range from $10,000 to $75,000, it is plain that the 
Government’s new insurance policy for the public 
health carries a substantial premium. It has been 
estimated that the food industries will spend some 
$20 million in the next 5 years just to clear doubts 
concerning some additives already in use. 

Though the public has been largely unaware of it, 
the food industry has long been paying, through 
research and plant improvement, substantial premi- 
ums on public-health insurance. The great majority 
of manufacturers who compose this industry have 
been testing additives for years, satisfying themselves 
that the additives are safe before ineluding them in 
foods. Such concern has been based, of course, on a 
decent and normal regard for the public health. It 
has been based, too, on the simple economic fact that 
it is good business to make and sell a produet that is 
wholesome. 


WHAT THE NEW LAW SHOULD ACCOMPLISH 


What the new law should accomplish, besides pub- 
lic-health insurance, is public awareness that its health 
is being insured—by Government and industry alike. 

To the food technologist, whether in government or 
industry, ‘‘additive’’ is a familiar word. Among lay- 
men, however, the word is not clearly understood. 
Until recently, no dictionary acknowledged it as a 
noun, ** Trace ingredient’’ is not a good synonym, as 
some additives are used in quantities which are far 
more than traces. An additive is of course an in- 
gredient, but in FDA’s meaning of the term it is the 
kind of ingredient that is proscribed from food unless 
it qualifies under the proceedures enforeed by the 
new law. 

Additives and ingredients can be many things, and 
are added to foods for many reasons—to preserve, to 
color or flavor, to neutralize certain effects, to stabilize 
certain ingredients, to emulsify others, or simply to 
enhance the nutritive quality of a food. Because many 
of them have long chemical names they may arouse 
needless apprehension in the lay consumer mind. 

Among the 360-odd additives, flavorings and _ sea- 
sonings which FDA proposes to declare safe, many 
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The important functional properties 
of aluminum foil for packaging can 
obviously be supplemented by com- 
bining a/uminum foil with other ma- 
terials. Previous reports in this series 
have discussed many combinations. 


The Broadest Field 


The Lroadest field for such expan- 
sion of packaging properties is the 
combination of plastic films and 
coatings with aluminum foil. Various 
plastics can add heat sealability, im- 
proved flexibility, scuff resistance 
and greater overall durability to the 
protective qualities inherent in the 
foil alone. In fact, combinations of 
foil with plastic films have produced 
a whole new family of materials — 
making possible flexible packages, 
and also unit packages, for products 
which formerly could use nothing 
except conventional rigid containers. 


Adhesive Laminating 


In early developments, these com- 
binations were achieved by adhesive 
laminating. This type of process is 
too expensive for many packaging 
applications even when the laminate 
is a simple two-layer combination. 
As laboratory exploration advanced 
into more complex structures, the 
cost increased — limiting the applica- 
tion of some materials to products 
requiring very special protection. 
During this time, and pending a so- 
lution to the economics of the prob- 
lem, valuable research data was 
accumulated in complex laminates 
having many properties. These were 
sometimes difficult to trace to par- 
ticular components, where several 
contributed in varying degree. But 
basic categories were established. 


For example, combinations of 
polyester films with aluminum foil 
provide materials with exceptional 
strength. Reverse-printed cellulose 
acetate or cellophane films lamin- 
ated to foil provides materials with 
high gloss and aesthetic properties. 
Saran and pliofilm in combinations 
with aluminum foil contribute prop- 
erties of gas impermeability. 


the Reynolds Metals Company also 
has production extruders strategic- 
ally located across the country, to 
supply packaging material needs 
after evaluation and selection. 


The economics of combination plas- 
tic-foil packaging was revolutionized 
by the development of extrusion coat- 
ing. This high speed process extrudes 
suitable resins and polyolefins under 
pressure and heat directly upon the 
aluminum foil — to serve either as a 
final coating or layer of the structure, 
or to act as an adhesive for a further 
layer. Cost is much reduced, as com- 
pared to regular laminating. There- 
fore, this type of protection becomes 
available to a wide and steadily in- 
creasing variety of products. 


Pilot Plant Operation 


Recognizing the vast possibilities, 
the Reynolds Metals Company pio- 
neered in this field. The Pilot Plant 
of Reynolds Research and Develop- 
ment Laboratory is equipped with 
the most modern plastic extrusion 
machinery — including a web carry- 
ing unit having turret unwinds, 
turret rewinds, an extra large cooling 
drum, slitting knives, and a second- 
ary unwind to permit laminating two 
webs with the extruded plastic. This 
plant manufactures samples and eval- 
uates all materials under carefully 
controlled laboratory conditions, 
maintaining careful records. Only by 
such control can the right selection 
for a packaging application be made 
and duplication of the material on 
the production line be assured. 


Besides its Pilot Plant operation, 


Thorough Materials Evaluation 


The Pilot Plant, with its complete 
equipment, makes possible the thor- 
ough evaluation of all materials, in- 
cluding the variations in perform- 
ance characteristics achieved by 
variations in the components. For 
instance, the plastic resin most fre- 
quently utilized for extrusion coating 
to date is polyethylene. It has the 
unusual properties of heat sealability 
at relatively low temperature, low 
Water Vapor Transmission Rate and 
chemical resistance, coupled with 
ease of processing. But variations in 
the polyethylene specification can 
produce a wide variety of character- 
istics, which must be thoroughly 
evaluated so that choices for partic- 
ular end uses can be based on actual 
test data. 


The accompanying chart shows 
how effectively even the lightest 
gauges of aluminum foil together 
with an extremely light coating of 
polyethylene will achieve Water 
Vapor Transmission Rates greatly 
superior to much heavier gauges of 
polyethylene film by itself. In addi- 
tion, economies can be effected by 
the combination, 


For Further Information 


Many plastic and aluminum foil 
combinations originally custom made 
by Reynolds for particular products 
are now on the market. One of them 
may well suit your needs, Or adapta- 
tions can be developed and thor- 
oughly tested in the Pilot Plant. For 
further information on this or any 
phase of aluminum foil packaging, 
call the nearest Reynolds sales office. 
Or write to Reynolds Metals 
Company, Richmond 18, Virginia. 


0.002” Polyethylene 
0.33 0.003” Polyethylene 
0.21 0.004” Polyethylene 


Water Vapor Transmission Rates of Various Gauges 
of Polyethylene* and Aluminum Foil Laminates 


1.22 0.001” Polyethylene 


WVTR in Grams Per 100 Sq. In. Per 24 Hours at 


0.14 0.00035” Aluminum Foil (Paper Backed) 
0.05 0.0005” Polyethylene— 0.00035” Aluminum Foil (Paper Backed) 
0.03 0.001” Polyethylene—0.001” Aluminum Foil 


100°F and 95% Relative Humidity 


* Low Density 


See Reynolds shows—James Michener's “‘ADVENTURES IN PARADISE’ 
© 1959 by Reynolds Metals Company Monday nights and “ALL STAR GOLF” every Saturday ABC-TV Network, 
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Cut Yourself a Piece of Extra Quality (and Profits) 


OK BRAND DRI-SWEET gives better taste 
and texture to everything you bake! 


More and more bakeries depend on OK DRI-SWEET to 
insure more appetizing appearance, better over-all quality, 
extended shelf-life and repeat sales of their products. They 
have found their icing, cakes, cookies, pie crusts and fillings— 
yes, even their specialties have better taste and texture with 
Hubinger DRI-SWEET Corn Syrup Solids in their formulas, 
Have “‘The Man From Hubinger”’ show you how easy and 
economical it is to obtain whatever special qualities—flaky 
pie crusts, controlled crystallization in icings, or higher solids 
in fillings—you need in your products. Convenient warehouse 
stocks available in most areas. Write or phone for information, 


THE HUBINGER COMPANY 


Keokuk, lowa 
NEW YORK + CHICAGO + LOS ANGELES * BOSTON + CHARLOTTE + PHILADELPHIA 


592B 


4 

| 

Sha 
| 

= an ; 

| 

| 

HUBINGER C0. 

- 

ka 

| 

ay 

| 


NOTES AND LETTERS 593 


have long chemical names. Probably several hundred 
others will be declared safe after the evidence from 
tests is in. A few, deemed safe in the past but later 
proved to have harmful effects over long periods of 
use, have been discontinued in food manufacture. 

If the consumer clearly understood the word 
**chemical’’ he could live more comfortably with its 
application to foods. It has an unfortunate semantic 
hook-up with such terms as toric and poison. Yet 
such chemicals as water, protein and carbohydrates 
are highly beneficial and, indeed, any great lack of 
them could mean malnutrition, starvation and even 
death. 

According to the Food Protection Committee of the 
National Research Council, ‘‘There need be no 
hazard in the use of chemical additives provided 
scientific research programs are carried out prior to 
use. The fact that a chemical is toxic does not mean, 
per se, that its proper use as an additive will entail a 
hazard.’”’ 

No responsible scientist would contend that absolute 
safety in foods can ever be achieved. On the other 
hand, the responsible scientists, cognizant of the facts 
of regulation and the efforts of industry to comply 
with the spirit and letter of the law, will agree that 
additives are essential to foods as foods are made and 
distributed today, and that the minimal hazard they 
impose is far outweighed by the good they do. 

The provisions of the new law should assure the 
public that the utmost is being done to enforce safety. 
Confidence has been voiced by the men who are 
charged with administering the law, and by others 
whose integrity and concern for the public welfare 
are their only guide. FDA attributes the wholesome- 


Letter to the Editor 


August 24, 1959 
The Editor 
Foop TECHNOLOGY 


Dear Editor: 

On page 20 under ‘‘Of Professional Interest’’ in 
the August number of Foop TECHNOLOGY we were in- 
terested in the following statement : ‘‘ Professor Ernest 
H. Wiegand, retired, who founded the nation’s first 
food technology department at Oregon State in 1919. 

’’ In this regard it is interesting to note that 
instruction in food technology as we think of it today 
was first offered at this institution in 1913. At that 
time Professor W. W. Chenoweth of the Pomology 
Department first offered formal course work in the 
manufacture of fruit products and the utilization of 


ness of foods largely to careful testing programs of 
the food and chemical industries for many years, and 
to the continuous exchange of information between 
industry and Government regarding new additives. 
Industry has no wish to be a sacred cow on the food 
landscape, above reproach and immune to criticism. 
But despite the charges sometimes leveled against it, 
industry can be credited with most of the construe- 
tive work in behalf of safe and better foods—the toil, 
the study, and the expenditure of fortunes in research. 


“THESE UNDENIABLE FACTS REMAIN” 


It is easy for critics, faddists and quacks to alarm 
consumers with undocumented allusions to the perils 
in foods. But despite the prophets of poison and the 
attacks on industry by all the viewers-with-alarm, 
these undeniable facts remain: 


1) Consumers everywhere in America have access 
to an ineredibly wide choice of foods, constituting col- 
lectively the best-tasting, most varied and most 
wholesome diet ever enjoyed by any people; 2) the 
nation enjoys a generally higher level of health than 
ever in history; 3) dietary diseases have declined 
sharply and there has been a heartening increase in 
life-expectancy, chiefly in the past two decades—the 
very period that has seen an explosive increase in food 
additives. 

People in America are eating well and feeling well. 


Submitted by 

WILLIAM J. Hoover 

Corn Industries Research Foundation, Ine. 
Washington, D. C. 


culls and surplus crops. Five years later on April 27, 
1918 the Department of Horticultural Manufactures 
(the present Department of Food Technology) was 
established, with Professor W. W. Chenoweth as head, 
by action of the board of trustees. 


Very truly yours, 

W. B. Esseten 

Head, Department of 

Food Technology, 
University of Massachusetts, 
Amherst 
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Defining Minimum Moisture Contents for 


Dehydrated Foods: 


MEALS are under 
development for ration use by the Armed Forces. 
They consist of combinations of precooked dehydrated 
foods which require no preparation other than reeon- 
stitution with water (14). 


When the problem of moisture transfer among the 
components of the assembled quick-serve rations was 
investigated, it was found that many items absorbed 
water from others until their moisture content was 
higher than the limits set in specifications (9). For 
several products this was undesirable and led to 
browning, crystallization, and caking defects. Mois- 
ture instability was especially noticeable with prod- 
ucts high in reducing sugars or amino acids, such as 
tomato powder, dried onion, or soup and gravy base, 
when they were used in combinations in which they 
absorbed water. Certain products, even though they 
absorbed water from others until their moisture con- 
tent was higher than the amount considered safe for 
good stability had, nevertheless, good shelf life. For 
example, chili con carne had satisfactory stability 
even though the ground beef increased in moisture 
from 0.6% to 3.6%. Chicken absorbed water and had 
better stability when combined with rice than when 
stored alone. 

Many meat, fish, and dairy products are dehydrated 
to a moisture content of 3% or less. Vegetable prod- 
ucts usually contain approximately 5% of moisture, 
and cereal products frequently have as much as 12%. 
A maximum moisture level is established for each de- 
hydrated food separately by means of storage sta- 
bility studies, but the possible existence of a minimum 
value for optimum stability is generally not con- 
sidered. 

The moisture sorption properties of a large variety 
of precooked dehydrated foods were determined in 
order to predict packaging compatibility with respect 
to moisture transfer (9). The data have recently been 
re-examined with a three-fold purpose: (a) to learn 
whether or not there is a moisture behavior pattern 
common to all of the items, (b) to determine whether 
a minimum moisture content or vapor pressure, as 
well as a maximum, should be established for some 
items, and (¢) to define a moisture range for optimum 
stability by reference to moisture sorption isotherms, 
thereby eliminating the necessity for empirical stor- 
age studies of the moisture variable. 

The adsorption theory of Brunauer, Emmett and 
Teller (B.E.T.) (2) was applied to the vapor pressure 
data. For almost every food item it was observed that 
the moisture content specified for good stability 
agreed very closely with the amount which repre- 
sented a statistical monomolecular layer of adsorbed 


*This paper reports research undertaken by the Quartermas- 
ter Food and Container Institute for the Armed Forces, QM 
R&E Command, US Army, and has been assigned No. 1006 in 
the series of papers approved for publication. 


water. Notable exceptions were chicken, ground beef, 
and shrimp for which the value corresponding to a 
monomolecular layer was significantly higher than 
the recommended upper limit on moisture. The 
chicken and ground beef were the items which 
apparently were not impaired, and possibly were 
improved, in stability by an increase in moisture con- 
tent. Table 1 presents a sample of comparative mois- 
ture values for dehydrated foods representing a 
variety of compositions. The values which correspond 
to a monomolecular layer of adsorbed water computed 
by the B.E.T. equation agree closely with analytical 
moisture contents and with moisture limits in 
specifications. 


TABLE 1 


Comparison of B.E.T. monomolecular layer of adsorbed water 
with analytical and specification moisture contents 
of dehydrated precooked foods 


Per cent water, as is basis 
Pood Sem B.E.T. | Analytical | Specification 
monolayer value limit 
Potato dice Seid 5.46 5.84 

Small red beans. 4.73 

Lima beans..... 5.3 3.93 

Navy beans 5. 3.19 

Onion powder. 

Crackers 

Instant macaroni 

Instant starch 

Dry whole milk 

Nonfat dry milk 

Instant nonfat dry milk. 
Spray dried cheese 

Cocoa beverage powder. 
Beef soup and gravy base. 


Ground beef! | 


‘The stability of this item apparently was not impaired when it 
absorbed water from other components in assembled rations. 
* Fat-free basis. 


The following is the B.E.T. equation for moisture 
sorption isotherms : 


a(Po— p) a,c a,c Po 


where a is the grams of water per 100 grams of dry 
solids at moisture vapor pressure p; p, is the vapor 
pressure of pure water at the same temperature; ¢ is 
a constant related to the heat of adsorption; and a, 
is the grams of water equivalent to a monomolecular 
layer adsorbed on 100 grams of dry solids. A plot of 
p/a (p. — p) against p/p, is a straight line with y-axis 
intercept equal to 1/a,e¢ and slope equal to (¢ — 1) 
a,c. In our work vapor pressures were expressed in 
terms of per cent relative humidity, R. The following 
transformation of the B.E.T. equation was therefore 
useful for the express purpose of computing a, 
values : 


4 
: 
| 
| 
| 
be 
Re 
Ws Chicken soup and gravy base... 68 2.43 
56 3.09 | 5 
0.782 | 252 
Piss 
= P 
(I 
re 
hi. 
R 
=1+8-B (2) 
a (100 — R) 
594 


NOTES AND LETTERS 595 


R 


The straight-line plot of ———————— 
a (100 — R) 


- against R has 


y-axis intercept J and slope S. The value of the mono- 
molecular layer can be calculated by equation (3) : 


1 


(3) 


I+ 1008 


The numerical values of J and S can be taken from 
the plot of equation (2). Alternatively they can be 
evaluated by solving the simultaneous equations which 
result from substituting into equation (2) the nu- 
merical values of a and R at two points on the iso- 
therm between approximately 5% and 35% relative 
humidity. 

The B.E.T. equation has frequently been applied 
to food materials. A few examples are its application 
to proteins by Shaw (10), Bull (3), Dunford and 
Morrison (4) and Mellon, Korn and Hoover (8); to 
dehydrated eggs by Makower (7); to rice by Hogan 
and Karon (5); and to wheat by Becker and Sallans 
(1). None of these applications, however, was for the 
purpose described here of establishing moisture levels 
for optimum stability. 

The amount of water which represents a mono- 
molecular layer according to the B.E.T. theory may 
be regarded as a protective film which protects the 
particles of food from attack by oxygen. There is a 
mass of evidence in the literature that oxidation and 
rancidification are aggravated by drying to very low 
moisure levels. Attack by oxygen is also responsible 
for pigment instability and loss of vitamins and some- 
times initiates nonenzymatic browning reactions (12). 
The statistical monomolecular layer may not in fact 
represent a continuous film but rather corresponds to 
the number of available reactive adsorption sites in 
the protein, carbohydrate and fat components of the 
food. When the amount of water is adequate for com- 
bining with these functional groups, they are pro- 
tected from reaction with oxygen. In other terms, the 
relative humidity or moisture vapor pressure at this 
point represents a partial pressure of water vapor 
which is competitive with the oxygen partial pressure 
to the extent of being protective. 

It seems reasonable that this protection should 
extend also to the water-holding capacity of the de- 
hydrated food. According to Klotz and Heiney (6) 
the attachment of an oxygen molecule to a binding 
site of a protein would produce an incongruity in the 
aqueous covering sheath which could disturb the hy- 
dration structure of neighboring sites. 

Competition with oxygen is not the sole basis for 
explaining the protective effects of water. The bond 
energy of the adsorbed water would inhibit inter- 
actions between polar groups on adjacent carbohy- 
drate or protein molecules and thereby preserve re- 
hydratability, reconstitutability and texture of the 
food. With respect to fat oxidation, Uri (13) has 
shown that the catalytic effect of metallic compounds 
is reduced when they form coordination spheres with 
polar groups. He considers that oxidative rancidity 


inereases abruptly below a critical limit in the dehy- 
dration process at which the co-ordination spheres of 
the trace metals would be affected. 

Most of the dehydrated foods’ exhibit S-shaped 
moisture sorption isotherms. The slopes and points 
of inflection are indicative of the water-binding ¢a- 
pacity or of the relative amounts of free and bound 
water. The isotherms show hysteresis effects which 
are most pronounced above the point which represents 
completion of a monomolecular layer of water mole- 
cules. The isotherms below that point represent a 
region of tightly bound water having high heat of 
adsorption. The weak nuclear magnetic resonance 
absorption signal of the hydrogen nuclei of water in 
starch at concentrations below 6% (11), which is near 
the monomolecular value, is indicative of the im- 
mobility of the water in this region. 

If minimum moisture contents or vapor pressures 
for optimum stability and reconstitutability, as well 
aS Maximum values, are established by application of 
the principle discussed here they would provide the 
additional benefit of economy and increased produe- 
tion in the dehydration processes. 


HaAroLp SALWIN 

Quartermaster Food and 
Container Institute for the 
Armed Forces, Chieavo, Illinois 
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Only one sugar offers you 
such a variety of important 
and chemical properties 


@ low sweetness 


@ soluble, uniform 


@ free flowing, 
anti-caking aid 


@ flavor-enhancing 
@ pigment-absorbing 


@ valuable nutritional 
properties 


@ crystallization control 


LACTOSE: pure milk sugar 


Lactose can improve your present products...help you develop 
new ones. Lactose can simplify your processing. Lactose can 
lower your costs. Seldom do you find such a versatile material. 

That is why Lactose is attracting so much attention from 
both research and manufacturing executives. Virtually every 
week sees the discovery of exciting new possibilities for profit- 
able applications in the food field. 

Only Western can supply Lactose, Edible, in the full range 
of particle sizes required by various food applications. Strict 
chemical and bacteriological specifications, rigid quality con- 


trol and years of processing experience assure highest quality. , 


Take a fresh look at the characteristics of Lactose. One of 
them may help solve a problem you are working on right now. 
For free samples and information, write our Technical Service, 
Department 24K. (Tell us the applications you are considering.) 


WESTERN CONDENSING COMPANY 
Appleton, Wisconsin 
WORLD-WIDE SUPPLIER OF HIGH-QUALITY MILK DERIVATIVES 


Distributed Nationally by 
CHEMICAL DEPARTMENT 


McKESSON & ROBBINS, ING. 


60 conveniently located warehouses 
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FOOD TECHNOLOGY, OCTOBER, 1959 


(Continued from page 31 preceding Technical Section) 
Committee on Qualifications 


This committee shall operate in accordance with Article LX, 
Section 4 of the By-Laws revised at the Council meeting in 
May 1959 and which reads as follows: 

**Committee on Qualifications. The Committee on Qualifica- 
tions shall consist of six members whose term of office shall be 
three years. Appointments shall be so rotated that the term of 
two members shall expire each year. Appointments to this com- 
mittee shall be made by the president. Should any vacancies 
oceur, they shall be filled by appointment for the unexpired 
terms. This committee shall examine the applications of candi- 
dates for membership and accept or reject such applications. 
The committee also shall determine the class of membership for 
which an applicant is accepted. The president may appoint as 
aides to the committee, one Professional Member residing in 
each area outside of Continental United States, in which the 
Institute has chartered a Regional Section, whose duties shall 
be to assist and advise the Committee on Qualifications on 
applications for membership from Food Technologists resident 
in his area, Three members of the Committee on Qualifications 
shall constitute a quorum to aet on applications. The determi- 
nation of the committee shall be subject to review and revision 
by the Couneil at any time.’’ 

Also refer to Article V, Sections 4 and 5 of the By-Laws 
whieh also deals with the activities of this committee. 

Foreign Aids to the Committee 
Mr. Walter McAllister, Rio Lerma 339, Apt. 2, Mexico 5, D. F. 
Mr. Lineoln Frost, Coniinental Can Company, P. O. Box 6104, 

Montreal 2, P. Q. 
Dr. Vietor Lewis, Henry Lewis & Sons, Pty., Ltd., 68 Lawson 
Square, Redfern, N.S.W., Australia 


Membership: 
Dr. George Brissey, Chairman, Swift and Company, Union 
Stock Yards, Chicago, Illinois 

1958-1960 

Mr. William Pearce 
1959-1961 

Dr. Shelly Miner 
1959-1962 

Dr. John Litchfield 


Mr. Clifford Evers 
Mr. Henry Furgal 
Dr. George Brissey 


Committee on Resolutions 


The responsibility of this committee is to prepare appropriate 
resolutions and present them at the Annual Meeting as 
authorized by the Executive Committee and the Couneil. 


Membership: 
Dr. Harold Sehultz, Chairman, Oregon State College, Corvallis, 
Oregon 
Mr. Dave Eolkin Mr. Robert Johnson 
Dr. Reese Vaughn 


Committee on Citrus Products 


1. This committee will formulate a pattern for future citrus 
technical sessions to be held at national meetings of the 
Institute. It is hoped that this pattern can be adopted either 
formally or informally so as to elarify just how technical 
papers on citrus technology will be handled. 

2. Continue to push the work of the sub-committee on method- 
ology with specific emphasis on an attempt to get some 
organized research on methodology into the program of vari- 
ous state or federal research agencies. 

3. Plan a citrus technical session for the 1960 national meeting 
in San Franciseo, providing the Program chairman of the 
1960 meeting can provide space for this session. 


Membership: 

Mr. Charles Brokaw, Chairman, Minute Maid Corporation, 1200 
W. Colonial Drive, Orlando, Florida 

Mr. R. E, Cox, Viee Chairman, 404 E. Genesee Avenue, Los 
Angeles 36, California 


Mr. Willard E. Baier Mr. Omer MeDuff 
Dr. E. A. Beavens Dr. Louis MacDowell 
Mr. C. G. Beisel Dr. W. R. Roy 
Mr. Ellis Byer Mr. George Sampson 
Mr. W. R. Channell Mr. Virgil Troy 
Dr. Francis Griffiths Mr. Howard Trumm 
Mr. Homer Holton Dr. Reese Vaughn 
Mr. Robert Kilburn Dr. Matthew Veldhuis 


Dr. Fred Wenzel 


Committee on Food Additives 

GENERAL OBJECTIVES : 

1. To collect and interpret information of both a regulatory 
and seientific nature on new developments and problems in 
the field of food additives and standards of identity as may 
be decided by the committee to be needed and helpful to the 
Institute of Food Technologists. Such material will be ordi- 
narily disseminated through publication in Foop Trcu- 
NOLOGY. 

2. To maintain liaison with similar committees of other organi- 
zations and to assist in the development and collection of 
information in this field as may be necessary. 

3. To provide for meetings, symposia, or round table discus- 
sions at our national meetings and upon other occasions when 
desirable the expansion of information and the development 
of understanding in this area. 


SreciFic OBJECTIVES FOR 1959-1960: 

1. Conducting a symposium on food additives and related 
problems at the annual meeting in San Francisco in 1960. 

2. To promote the publication of leading articles on food addi- 
tives and standards of identity in Foop TrcHNoLoey. 
Specifically, we will attempt to arrange publication of some 
of the talks given at the Food Additives Symposium and at 
the Food Standards Symposium in Philadelphia in forth- 
coming issues of Foop TECHNOLOGY. 

3. To maintain contact with the Food Protection Committee 
Manufacturing Chemists Association, Flavor Extract Manu- 
facturers Association, Industrial Food Color Group, World 
Health Organization and Food and Agricultural Organiza 
tion and their activities related to food additives and 
standards of identity. 


Membership: 
Dr. John Mahoney, Chairman," Merck & Company, 1000 Wood 
mere Drive, Westfield, New Jersey 
Dr. John Andrews Dr. Margaret Ives 
Dr. R. L. Hall Mr. Carl Pratt 
Dr. D. B. Hand Dr. Harold Schultz 
Dr. Imri Hutchings Dr. R. C. Sherwood 
Mr. R. Thiessen 


* The chairman of this committee is liaison representative to the Food 
Protection Committee of the National Research Council. 


Committee on Taste Testing 


The general objectives of this committee are: 

1. To bring order out of chaos in this field where empiricism 
is rampant, definitions and terminology need to be estab- 
lished, methodology needs to be sereened, evaluated and 
developed, and the results of such tests need to be interpreted 
in significant terms. 

2. To keep work in this field before business organizations and 
the publie in order to impart to it stature and prestige. 

3. To encourage research effort in this field and to point out 
those sub-areas which are most urgently in need of research. 

The specific objectives for 1959-1960 are: 

1. Seeure publication of the glossary of terms used in sensory 
evaluation. 

2. Proceed with the development of a ‘‘codex’’ for classifica- 
tion of sensory panels. 


Membership: 
Dr. H. L. Stier, Chairman, National Canners Association, 1133 
20th St., N. W., Washington, D. C. 
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increased working range 
greater sensitivity 


2/T-St 


“unitized” electronics... 


Fisher-Gulf 


he 


CHART WA RO 


Aliiit | The Model 300 Partitioner is a gas chroma- 

tography instrument that permits analysts to 

1 | , work over the full range from 0° to 300°C. A 

| & bebe flash evaporator makes it possible to analyze 

|< |||] “ik samples boiling as high as 425°C; a cooling coil 

= ty can hold the chromatographic column at below- 

ambient temperatures. Column and detecting 

ge Ut cell are in independently thermostated com- 
| partments and give great thermal stability. 

= i {| | Model 300 has a sensitivity 10 to 12 times 

| that of previous models, making detection and 

| ¥ accurate measurement of trace components 

tie | easy. This has been achieved by redesigning 


the detecting cell, using a more sensitive 2-mv 
recorder, developing a more accurate auto- 
matic integrator, and devising a stable transis- 
torized power supply that maintains full sensi- 
tivity even at high temperatures. A two-range 


> | ATT | stepwise selector reproduces sensitivity settings 
=] at 1} | unitized, with plug-in elements for easy servic- 


ing. A 4-foot prepacked chromatographic 
column is supplied; user can install columns 
up to 30 feet long, with any desired packing. 


TT Model 300’s entire electronic system is 
| 


| 
| | WRITE FOR YOUR COPY: 
| | | 300, provides information and suggestions on 
4 how unit’s convenience can help you. 
{3 FISHER SCIENTIFIC 
- | America’s Lorgest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 
||| IN THE U.S.A. Chicago IN CANADA 
| | | | | | Buffalo Detroit St. Louis 
| | Charleston, W.Va. New York Washington Toronto 
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How halfback with 
snack helps sell 


products containing sugar 


Athletes often “run out of 
gas” before the final gun 


How can they get 
quick energy 
to finish strong? 


Sugar starts furnishing 
energy within 3 minutes 


No other food, by 
itself or in sugar packs, 
provides energy so fast 


Why does a halfback eat 
sugar between halves? 


The halfback fueling up in this month’s Sugar adver- 
tising helps illustrate the fact that everyone gets 
quick energy fror> sugar and products containing 
sugar. This ad also points out to over 80 million 
Americans how sugar helps control weight, and how 

. it enhances flavor. All three points are ultimately 
Seana slanted toward one objective: to sell more sugar and 
products containing sugar. 


SUGAR INFORMATION, INC. 
New York 5, New York 


SUGAR means sucrose (both cane and beet) 
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gas” before the final gun 4 
How can they get quick 
| energy to finish strong” 
| Sugar is the fastest source 

known. It starts furneshong 

energy withen | minutes 
Maybe you're just Monday 7 
but vow need sugars quack es 
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Dr. Dean Foster, Vice Chairman, Mom’s Candies, High Street, 
Hackettstown, New York 
Dr. M. A, Amerine 
Dr. ht. J. Carbonell 
Mr. John Coleman 
Miss Elsie Dawson 
Dr. Helen Hanson 
Dr. Amihud Mramer 


Dr. Elizabeth Murphy 
Mr. David Peryam 
Prof. Lois Sather 
Dr. Miles Sawyer 
Miss Marion Simone 
Dr. Kenneth Weckel 


Ad Hoc Committee on High School Career Day Activities 


Preparation of « souree paper which outlines the history and 
development of food technology, the type of education required 
at both the high school and college level for those preparing for 
careers in the field, types of jobs which food technologists hold, 
where the proper education may be acquired, ete. 

Preparation of a series of slides of artists conceptions of 
landmarks in the development of food preservation and other 
points from the previously described paper. 

Preparation of a leaflet deseribing Food Technology. This 
leaflet to be given to each student in attendance at High Schoo! 
Career Days throughout the United States. 

Organization of a Task-Foree who will assist those sections 
which have never previously held a Career Day to properly plan 
and execute one. 

Establishment of a Bureau of Speakers for Career Days and 
high school and college Science Club meetings. 


Membership: 
Dr. Gale Ammerman, Chairman, Libby, MeNeill & Libby, 15656 
South Western Avenue, Blue Island, Illinois 
Mr. Seb Davin Mr. Jean Mauck 
Dr. Mel Johnson Mr. Dan Pratt 
Mr. William Klinker Dr. Oliver Worthington 


Ad Hoc Committee on International Congress on Food Technology 


This committee is to investigate and recommend action to be 
taken by the Institute on a proposed International Congress on 
Food Technology. 

Dr. Emil Mrak, Chairman, University of California, Davis, 
California 

Mr. M. L. Anson, 100 Eaton Square, London 8S. W. 1, England 

Dr. John Nair, 9 Dunnder Drive, Summit, New Jersey 

Dr. Guido Hilbert, Ag. Res. Service, U.S.D.A., Util. R & D, 
Washington 25, D. C. 

Dr. George Stewart, University of California, Davis, Californi: 


Sub-Committee on Publications 


Plans are being laid for the orderly replacement of our execu 
tive officers upon retirement. 
The Editor has advised us that he would like to be relieved 
ut the time of the 1961 annual meeting. 
This committee is to study the following: 
1. Type of person we should have as Editor. 
2. Approximate time he should be on the job. 
3. Compensation required for this type of person 
4. Possible candidates who could fill the bill. 
Make recommendations to the ad hoe Committee on Adminis 
trative poliey which will meet at the time of the Executive Con 
mittee meeting in December. 


Dr. Howard Speneer, Chairman, Dow Chemieal Company, Mii 


land, Michigan 
Dr. Reid Milner 


Dr. Samuel Goldblith 


Ad Hoc Committee on Regional Boundaries 


1. Advise all Regional Sections of present established bound! 
aries. 
. Secure official approval from Section officers of established 


boundaries. 
3. Resolve any disputes between adjoining Regional Sections. 


4. Make official recommendations to the mid-year meeting of 


Executive Committee so that they ean take official action. 
Miss Dorothy Ann Huber, Chairman, QM Food and Container 
Institute, 1819 West Pershing Road, Chieago 9, Tlinois 


FOOD TECHNOLOGY, OCTOBER, 1959 


Members are chairmen of the regional sections, 

CHICAGO AMES 

Dr. George Beach Dr. C. A. Iverson 
NORTHERN CALIFORNIA MOHAWK VALLEY 

Mr. Bruno Filice Mr. Henry Strecker 
NORTHEAST OHIO VALLEY 

Dr. Ernest Barron Mr. Radeliffe Robinson 
SOUTHERN CALIFORNIA OREGON 

Mr. Henry Espoy Mr. Alvin Randall 


Sr. Louis DIXIE 

Mr. Boris Miller Mr. C,. Cyril Lovvorn 
New YorK TEXAS 

Dr. Roy Morse Mr. Kenneth Keneaster 


INDIANA 

Dr. Lee Truman 
Ax-Sar-BEN 

Dr. Robert Joslin 
WISCONSIN 

Dr. Kenneth Weckel 
MINNESOTA 

Dr. Jolyon Stein 
KANSAS CITY 

Mr. Robert Maxwell 
WasuHineton, D. C. 

Mr. William Hoover 


FLORIDA 
Mr. Joseph MeAllister 
WESTERN NEW YORK 
Mr. Thomas Tolman 
GREAT LAKES 
Mr. F. J. Ericson 
PHILADELPHIA 
Mr. Richard Mullan 
MARYLAND 
Mr. Irving Cohen 
Pucet SounpD 
Mr. Maxwell Gibson, Jr. 
PITTSBURGH 
Mr. George Reymann 


Ad Hoc Committee for the Study of Administrative Policy 


This committee has the responsibility of formulating plans 
for the orderly replacement of the Executive Seeretary and 
Editor upon retirement of the present incumbents, 

This committee will meet at the time of the Executive Com 
mittee meeting in December and continue their planning to 
meet the required objectives. 


Membership: 

Dr. George Garnatz, Chairman, The Kroger Foundation, 1212 
State Avenue, Cincinnati 4, Ohio 

Dr. Imri Hutchings, H. J. Heinz Company, P. O. Box 57, 
Pittsburgh, Pa. 

Dr. Aksel Olsen, 101 Crestwood Lane, Harbor Bluffs, Largo, 
Florida 

Dr. Emil Mrak, University of California, Davis, California 

Mr. Ray Wakefield, Gerber Products Company, 445 State Strect, 

Fremont, Michigan 


Ad Hoc Committee to Study Desirability of Making Grants from 
the Institute Treasury to Small Regional Sections 


This committee is to determine first the desirability of this 
idea, 
If it appears desirable, to make recommendations for a fair 


and equitable proceedure for doing so. 


Vembership: 

Dr. Imri Hutchings, Chairman, H. J. Heinz Company, P. O. Box 
57, Pittsburgh, Pa. 
Mr. Ray Junk Dr. Harold Schultz 
Mr. Robert Light Dr. Mareus Wegner 


Ad Hoc Committee to Study IFT Journals 


1. Survey and study material and contents of our journals, 
Foop and Foop TECHNOLOGY. 


Evaluate this material in terms of the basie objectives of the 

Institute. 

Review the editorial policy relative to the contents of the 

journals. 

4. Recommend policy that should be followed in the future as 
concerns the type of material that should be published in the 
journals. 

5. Reeommend the proper editorial control that should be estab 

lished to assure that the proposed policy and objectives ean 

adequately be met on a continuing basis, 
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FOOD TECHNOLOGY, 


6. Maintain close liaison with Publications eommittee so that 
no misunderstanding or duplication of effort results. 

7. Make a report to the mid-year meeting of the Executive 
Committee. 


Membership : 

Dr. Imri Hutchings, Chairman, H. J. Heinz Company, P. O. Box 
57, Pittsburgh, Pa. 
Mr. M. L. Anson 
Dr. Howard Spencer 
Dr. Harold Oleott 


Dr. George Stewart 
Dr. Charles Stumbo 
Dr. Osear Williams 


Ad Hoc Committee to Study and Recommend a Pubiic Relations 
Program for the Institute of Food Technologists 

1. Define what IFT needs in publie relations. 

2. Define ways best to achieve these goals. 

4. Reeommend a system for integrating this proposed program 
into the IFT structure. 

. At the proper time prepare a proposal of Rules and Pro 
cedures. 

5. If possible, present a progress report at the December Execu- 
tive Committee meeting. 


Membership: 
Mr. Loren B,. Sjéstrém, Chairman, Arthur D. Little, Ine., 15 
Acorn Park, Cambridge 40, Massachusetts 
Mr. Elverton Stark Mr. Norbert Leinen 
Mr. Robert MeMillen Mr. John Ziemba 
Mr. Charles McLaughlin 
Ex Officio 
Col. Charles Lawrence Dr. Martin Peterson 


Mr. Duncan Maepherson 


ATTENTION! 

P 

users! 


Cook-Chex takes the last trace of guesswork 

out of production control. 

1. Eliminate wrong cook schedules. 

2. Keep retort baskets in sequence. 

3. Guard against ‘‘by-passing’’ retorts. 

4. Provide low-cost permanent records for 

your cooking-plant. 

Cook-Chex is the chemically impregnated retort tag that 
changes from purple to green only after your run has been 
properly and completely retort processed. Hang a Cook- 
Chex on each basket before retorting — inspect it after 
withdrawing. You have the full “protection” record at a 
glance. It’s that easy — that sure. 
Used by all major packers. Approved and recommended 
by cannery inspectors. Ask them! 


Send for Free samples. Dept. FT-10 


ASEPTIC-THERMO INDICATOR CO. 


11471 Vanowen Street + No. Hollywood, California 


40 


OCTOBER, 1959 


Ad Hoc Committee to Study Ways and Means of Advancing the 
Science of Food Technology 


This committee to recommend to the Executive Committee at 
the Deeember meeting possible areas of activity the Institute 
can best engage in to most effectively advance the science of 
Food Technology. This to inelude such areas us scholarships, 
awards, promotions, career days and any other areas the com 
mittee feels should be explored. 


Membership: 

Dr. Imri Hutchings, Chairman, H. J. Heinz Company, P. 0. 
Box 57, Pittsburgh, Pa. 
Dr. Robert Schaffner 
Dr. Horace Sipple 


Mr. Alan Richardson 
Dr. Harold Schultz 


Dr. Hans Lineweaver Dr. Mathew Highlands 


Liaison Representative te the Agricultural Research Institute 
of the National Research Council 


Appointment by the president to keep the Institute informed 
of the activities of this organization. An annual report to the 
Council should be made. 


Dr. [ra I. Somers, National Canners Association, 1133 20th St., 
N. W., Washington 6, D. C. 


IFT Representatives to the Council of American Association for 
the Advancement of Science 


These men serve as representatives of the Institute of Food 
Technologists on the coordinating committee of the American 
Association for the Advancement of Science aud report to the 
Council transactions of interest to the Institute. 


Dr. Charles N. Frey, 45 Cambridge Road, Searsdale, New York 


Dr. M. A. Joslyn, Department of Food Technology, University 
of California, Berkeley 4, California 


Liaison Representative to the Food & Nutrition Board of the 
National Research Council 


All appointments to the Food and Nutrition Board are made 
by the Chairman of the National Research Council. At the 
invitation of the National Research Council, the president of 
the IFT nominates a member for consideration and appoint 
ment as Liaison Representative. This appointment is for an 
indefinite period, but like all committee appointments is subject 
to annual reaffirmation by the president of the Institute. An 
annual report is made to the Council. 


Dr. B. E. Proctor, Department of Food Technology, Massa 
chusetts Institute of Technology, Cambridge, Massachusetts 


Liaison Representative to the Food Protection Committee of the 
National Research Council 


Appointed by the President to keep the Institute informed 
of the aetivities of this organization. An annual report will be 
made to the Couneil. 


Dr. John F. Mahoney, Merck & Company, Inc., 1000 Woodmere 
Drive, Westfield, New Jersey 


Liaison Representative to the U. S. National Committee for the 
International Institute of Refrigeration 


This appointment to the Committee for the International 
Institute of Refrigeration is made by the National Research 
Council. At the invitation of the National Research Council, 
the president of the IFT nominates a member for consideration 
and appointment as Liaison Representative. This appointment 
is for a three year term starting July 1, 1959. An annual re 
port is made to the Couneil. 


Dr. H. C. Diehl, Trans-Ameriean Refrigerated Services, Ltd., 
P. O. Box 1275, 14 West Monument Street, Colorado 
Springs, Colorado 
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HURON BAKERY SERIES 
No. 100 


HURON 
STARBAKE®- 100 Powde red 


A Premium Wheat Starch for the Bakery 


Named for the superior baking qualitiey 


wheat starch, STARBAKE 100 Powder® 

starch that is free-flowing in 

blends easily with other baki- 

operations. 
STAD <oP 


_ystem 


Powdered exhibits all of the 
4 .a prime wheat starch. When used 

ce _ cakes, to replace 30% of the total flour 
et « volume and contributes to better symmetry, 


pie crusts, substitution of STARBAKE- 100 Powdered for 30% of 

i 17-20% reduction in the shortening used. 
fhe crust scores better on flakiness, tenderness, and eating quality than 
the all-flour crust that contains the extra shortening: And in cream pie 
and cream puif fillings» STARBAKE- 100 Powdered gives better body: melt- 
down, and palatability- 


VIRGINIA CELLULOSE DEPARTMENT . HERCULES POWDER COMPANY » WILMINGTON. DELAWARE 


n and our products 
For the same re 


ya! situation. For © 
not intended yecommendat 


Use Starbake for: 


Greate 
sreater Volume Improveme 
Longer Shelf Life 


Huron Milli ivisi 
ing Division, Virginia Cellulose Depart 
partment 


HE 
RCULES POWDER COMPANY 


900 Me rhe ee 
Street, ilmington 99 Delaware 
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IFT NEWS 


Special Attention to be Given Basic Research Papers 
at 1960 IFT Meeting in San Francisco 


Bsc RESEARCH will be empha- 
sized at the 20th Annual Meeting of IFT at San 
Francisco, May 15-19, 1960. Basie research in this 
instance refers to research on food components that 
are especially important in establishing the perform- 
ance or stability characteristics of foods. Such re- 
search is more nearly component oriented than 
commodity oriented. Emphasis is given to the chemis- 
try of these components as related to food properties 
rather than to ‘‘pure chemistry’’ of the components. 
Thus, we are concerned with hydrolysis, oxidation, 
protein coagulation, emulsification, gelation, browning 
reactions, viseosity, texture, ete., of these components 
especially with respect to changes that may occur dur- 
ing processing, storage, separation and use for food 
remanufacture or formulation. Yet, it is not the in- 
tention to cover specific products or formulations. 

The following four types of food components have 
been selected each for a half day session : 


Food Lipids—Dr. Betty M. Watts, Chairman 

Food Proteins—Dr. R. E. Feeney, Chairman 

Food Carbohydrates (starch, pectin, sugar, cellu- 
lose )-—Dr. Z. I. Kertesz, Chairman 

Food Enzymes (deteriorative, useful)—Dr. L. A. 
Underkofler, Chairman. 


Your program committee intends no slight of other 
important components such as vitamins, flavor com- 
ponents and pigments. Your committee has made a 
selection, because one had to be made. 

An invited introductory talk dealing with the prin- 
ciples of lipid chemistry, protein chemistry and so on 
is to be given in each of these sessions. Contributed 
papers to follow are to report advances in the respec- 
tive fields. Contributions (titles and abstracts) should 
be sent to the general program chairman according to 
the schedule appearing in the September issue of 
Foop Tecuno.tocy. However, the author should indi- 
cate that he desires to present it in the appropriate 
basic session. 

Basic research progresses toward generalizations, 
reduces the need for trial and error research and 
satisfies that innate desire to know why, so that we 
can know how to do a better job. What generalizations 
can be made on the basis of present knowledge? Are 
the present limitations of generalizations so great as 
to seriously hamper the usefulness of generalizations ? 
Is progress in basic food research fast enough? Where 
should it be done? How can additional basic research 
be sponsored, if more is needed? It is felt that more 


specific thought should be given to questions such as 
these and that the specifically designated basic re- 
search sessions will serve to illustrate our present posi- 
tion and future potential with respect to knowledge 
of ‘‘what makes a watch tick besides the winding of 
it,’’ so to speak. 

These sessions may have some of the elements of a 
symposium or discussion panel, but the foremost 
theme is new contributions to basic food knowledge. 


Hans LiNEWEAVER 
Vice Chairman 
1960 Program Committee 


FUTURE MEETINGS FOR FOOD 
TECHNOLOGISTS 


Association of Official Agricultural Chemists, 
Shoreham Hotel, Washington, D. C. 


October 12-14 


October 2: 12th Annual Conference, Southern California 
Section, IFT, and Nutrition Foundation, Inc. 
Miramar Hotel, Santa Monica, California. 
Theme: Current Trends in Food and Nu- 
trition 


November 4-6 Sectional Meeting of the Society for Applied 
Spectroscopy and Instrument Exhibition, 


Hotel New Yorker 


November 16-18 Annual National Packaging Forum of the 
Packaging Institute, Ine., Hotel Statler, New 
York, N. Y. 

November 16-19 International Soft Drink Industry Exposition, 
Kiel Auditorium, St. Louis, Missouri 

1959-1960 

December 26- Dairy and Food Exposition, New York Coli 

January 3 seum, New York, N. Y 

February 11-13 National Food Conference, Palmer House, Chi 
eago, Illinois 


1960 
May 15-19 Twentieth Annual Meeting of the Institute 
of Food Technologists, Fairmont Hotel and 
Masonic Temple, San Francisco, California 
May 19 to IFT Pacific Rim Conference, Princess Kaiu- 
May 25 or 29. lani Hotel, Honolulu, Hawaii 
1961 
May 7-11 Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 
1962 


June 17-20 Twenty-second Annual Meeting of the Insti- 
tute of Food Technologists, Americana Hotel, 
Bal Harbor, Miami Beach, Florida 


An open invitation is extended to readers of FOOD TECHNOLOGY 
to send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest te feod 
technologists. 
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REGIONAL NEWS 


AUSTRALIA N. 


Qantas Factory Visit. Thirty members availed 
themselves of the opportunity of doing the Qantas 
tour of inspection on Thursday afternoon, June 4th. 
Incidentally, as the number had to be restricted to 
thirty, many members who were late in phoning ac- 
ceptance could not be accommodated. The party 
assembled at the Passenger Services Building, King 
St., Mascot, at 12:30 p.m. and there we were met by 
Ron Edwards and escorted direct to a mock fuselage, 
and were treated as passengers en an overseas flight. 
The menu read something like this: Cocktails, ete., 
and canapes of extensive quantity and quality, Kan- 
garo tail soup, lobster, roast duck with orange sauce, 
followed by a continental ice-cream and the usual 
coffee, cheese, ete. The second stage of the tour found 
most of us waddling like ducks over to the kitchens 
and freezing section, where we were able to see canapes 
and the basic ingredients of several types of menu 
being prepared by the Chef and his staff, and then 
into the freezer. 

Finally, an extremely interested party toured the 
Flight training centre, where all Qantas flight per- 
sonnel do routine check flights as well as training and 


POCKET 
REFRACTOMETER 


. . . for Sugar and Salt Solutions, 


Oils, Jam, Jelly, Milk, Honey, 
Fruit Juice, Soft Drinks, etc. 


Available in 6 ranges: $8900 


soluble solids—0-28°%, 

0-50%, 15-55%, 40-85%, 

honey—78-98% , and starch— fob. NY. 

0-27%. 

. . . also—Abbe, Pulfrich, Immersion, 

Process Refractometers; Polarmeters 
and Saccharimeters. 


EPIC 


New York 38, N. Y. 
Digby 9-2470 


conversion courses to more involved aircraft. We 
were able to inspect a Superconstellation training 
eabin, and a Boeing 707. 

The thanks of the Institute and in particular those 
fortunate enough to attend, go to Qantas and its staff 
for a wonderful afternoon. It was generally agreed 
that, if what we received for lunch was a representa- 
tive sample of a meal served on an overseas flight, then 
Qantas won 30 potential passengers. 


OREGON 


During the past year, the Oregon Section held six 
regular meetings. They were as follows: 

October 3, 1958. A joint meeting was held at Lewis 
and Clark College in Portland with the Portland Sec- 
tion of the American Society for Quality Control. 

November 14, 1958. A tour of the American Can 
Company Facilities in Portland was held and mem- 
bers of the company gave brief remarks concerning 
their respective fields of interest. In addition presi- 
dent elect Ray Wakefield of the National Institute of 
Food Technologists presented an excellent discussion 
on ‘‘Why Industry Needs Well Trained Food Tech- 
nologists.’’ 

January 20, 1989. A breakfast meeting was held 
jointly with the Puget Sound Section at the annual 
meeting of the Northwest Canners and Freezers As- 
sociation in Portland. At this meeting, Dr. Ira Som- 
mers spoke on recent advances in canning technology. 

February 4, 1959. A dinner meeting was held in 
Corvallis, Oregon in connection with the Annual Food 
Processors Short Course at Oregon State College. At 
this meeting was Mr. Charles Burst, a local candy 
manufacturer, who spoke on some of his experiences in 
making and selling hand made candies in a small 
community. 

March 14, 1959. The second Annual High Schoo! 
Career day was held at Corvallis under the chairman- 
ship of Jack Yolland of the Continental Can Com- 
pany. The theme of the program was ‘‘A Day at 
OSC”’ and 68 students and 16 teachers attended from 
high schools throughout Oregon. This meeting was 
reported in the June 1959 issue of Foon TecHNoLoey. 

April 24, 1959. The Annual Meeting was held in 
Salem at which time the officers for the coming year 
were elected. Speakers at the meeting were E. Terry 
Dalton, speaking on SQC and food processing and 
O. J. Worthington speaking on basic concepts of SQC 
and Ken Carl speaking on quality control of dairy 
products. 

These are the high lights of the year for the Oregon 
Section Institute of Food Technologists. Planning is 
now under way to make the coming year’s program 
equally as fruitful. 

—Roy E. Moser 


S. CALIFORNIA 


Current Trends in Food and Nutrition to be theme 
of 12th annual conference sponsored jointly by the 
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In pressurized 

foods, algin colloids 

effectively stabilize 
aerosol-dispensed 4 
whipped toppings, & 

syrups, flavors and 

sauces, and provide 
superior flavor release, 


controlled viscosity, 5 


and improved stability 
for longer shelf life. 


In French and salad dress- 
ing, meat and barbecue 
sauces, Kelcoloid pro- 
duces uniform and 
stable emulsions of su- 
perior flavor release, 
improved consistency, 
smoother texture and 
longer shelf life. 


Products improved— 
new products created 


with these unique 


Kelco Algin Colloids 


Less than a teaspoon of Kelco algin per pound of food product produces high 


FRENCH 
DRESSING 


volume whip, easier mixing, more tender texture, and retarded weeping (syneresis). 


Foods look better, taste better, stay fresh longer. 


Kelco-Gel HV’ 


Kelco-Gel LV’ 


Keltone’ 
Kelcoloid*’ 


PRODUCTS OF 


Kelco Company 


120 Broadway, New York 5, N. Y. 

20 N. Wacker Drive, Chicago 6, Illinois 

530 West Sixth Street, Los Angeles 14, Calif. 
Cable Address: Kelcoalgin—New York 
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Southern California Section of the Institute of Food 2. ‘*Fat Metabolism and Related Problems in Human 
Technologists and The Nutrition Foundation, In- Nutrition,’’ by Dr. F. J. Stare, Department of Nu- 
corporated. trition, Harvard School of Publie Health. 

The all day meeting will be held at the Miramar . ‘*Miero-mineral Balances in Nutrition,’’ by Dr. 
Hotel in Santa Monica, California, on October 23, George Davis, Department of Animal Husbandry 
1959, starting at 9:30 a.m. All members of the Food and Human Nutrition. 
and Allied Industries are invited to attend. . ‘Protein and Amino Acid Balances in Human Nu- 

Dr. Charles Glen King, executive director of the trition,”’ by Dr. W. H. Sebrell, Jr., Institute of Nu- 
Nutrition Foundation and noted authority on nutri- trition Sciences, Columbia University. 
tion will be the luncheon speaker. His topic is, “Values 5. ‘‘Enhaneement of Protein Value for Human Nu- 
Derived From ( oordination and Initiative in Nutri- trition With Special Reference to Lysine Supple- 
tion Research. ments,’’ by Dr. C. L. Wrenshall, Chas. Pfizer and 

Company, Ine. 

. “Dietary Faetors Affecting Utilization of Food 
. ‘Carbohydrate Metabolism and Related Problems Ingredients,’’ by Dr. Tom Jukes, Nutrilite Products 
in Human Nutrition,’’ by Dr. A. E. Renold, De- Ine. 

partment of Medicine, Harvard University Medical ‘“*Who Cares About Nutrition?,’’ by Dr. 


Complete Conference Program 


Shoi 


School. 


Literature 


BOOKS 


Porato Processine. William F. 
Talbut and Ora Smith. The Avi 
Publishing Company, Inc., West- 
port, Connecticut, 1959, 475 pages. 

This is a well organized work 
which should prove to be of in- 
terest and significant value to those 
concerned with any of the various 
segments of the potato processing 
industry. The twenty chapters give 
ample coverage to all areas of the 
industry, from growing of the raw 
product to the finished item as de- 
livered to the consumer. Included 
are thorough discussions on strue- 
ture and chemical composition, va- 
rieties, effect of growing condi- 
tions, diseases, sprout inhibition, 
transit and handling conditions, 
nutritive properties, and prepara- 
tion of the raw product for process- 
ing. Material presented in each of 
these chapters is related directly to 
end-product qualities. Detailed de- 
seriptions of processes for the vari- 
ous types of frozen, dehydrated, 
and canned products are also pre- 
sented. The bibliographies in each 
of the chapters provide those seek- 
ing more detailed information in 


their particular field of interest 
with ample references. The appen- 
dix describes methods for determi- 
nation of total solids and reducing 
sugars in raw potatoes. 

The authors, themselves well 
recognized authorities in the field, 
make available for the first time, 
the knowledge of experienced spe- 
cialists in all phases of the potato 
processing industry—chips, frozen 
French fries, flakes, flour, livestock 
feed, etc. The material is presented 
in concise and readable form, and 
records the current status, particu- 
larly with reference to new proc- 
esses and products. 

Arrangement of the technical ma- 
terial in this book makes it readily 
adaptable to use as a text in college 
courses. Talburt and Smith’s book 
should stimulate wide interest 
among technologists in the versa- 
tility of the potato as a food product 
and the exploitation of this charac- 
teristic by food scientists and tech- 
nologists the world over. 


ALBERT C. Raucu 
Hinsdale, Illinois 


Dickenson, Ward Jensen Associates. 


LITERATURE ON 
FOOD RESEARCH 
AND TECHNOLOGY" 


Commodities 


Plants approved to pack processed fruits 
and vegetables under continuous in- 
spection. Washington, U.S.D.A. Agri- 
cultural Marketing Service, 1959. 
28 p. processed. 


Some tropical South Pacific island foods. 
Mary Murai, Florence Pen, and Carey 
D. Miller. Honolulu, Hawaii, Univer- 
sity of Hawaii Press, 1958. 159 p. pap. 
$2.00. The sub-title ‘‘ Description, his- 
tory, use, composition, and nutritive 
value,’’ tells the story. 


Food Technology 


American Meat Institute Foundation. 
Annual report, 1957-1958. Chicago 37, 
The Foundation, 939 E. 57th St., 1959. 
57 p. (Its Bulletin 42.) Short sum- 
maries of the projects being carried on. 


Proceedings, AMIF industry research re- 
pert meeting, 1959. Chieago 37, Ameri- 
ean Meat Foundation Institute, 939 FE. 
57th St., 1959. 54 p. (Its Cireular no. 
51.) Summaries of 18 reports made at 
the meeting. 


* Material for this list should be sent to Dr. 
James G. Hodgson, Ohief, Library Branch, 
Quartermaster Food and Container Institute 
for the Armed Forces, 1819 West Pershing 
Road, Chicago 9, Illinois. 
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GELATIN MAY BE THE ANSWER 


Gelatin, a wholesome food, has many properties 


which, when properly applied, help to enhance 


the appeal and sales potential of other foods. If 


you have need of a high quality, pure food protein 


colloid, consider gelatin and... 


CONSIDER SWIFT AS A SOURCE 
OF HIGH QUALITY SPECIALTY GELATINS 


Swift has been a pioneer in the production of 
specialty gelatins. Furthermore, Swift is in it- 
self a major user of gelatins. This unique combi- 
nation of producer and user is supported by 


Swift’s own extensive laboratory facilities to 
provide the ‘‘know-how” necessary for the ef- 
fective development and application of gelatin 
to specific uses. 


SWIFT & COMPANY, Gelatin Department, 1215 Harrison Ave., Kearny, New Jersey 


GE-12 


We welcome your inquiry—write today. Remember... 


ONE TRIAL IS BETTER THAN A THOUSAND CLAIMS 
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Does your processing require any of these? INNEp 
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Now! From Staley’s® 
New Improved 


SOY FLOUR 


Increases the 


Nutritional 
Value 


OF YOUR 
Bread, Cakes, Soft Cookies 


No wonder so many bakers are switching to 
Staley’s Soy Flour. For they can give their 
baked goods extra food values and extra sales 
appeal at no extra cost. 

High in protein, Staley’s Soy Flour in- 
creases the nutritional value, enhances the 
flavor, without imparting a dark color to your 
baked goods. Staley’s Soy Flour contains no 
starch. Supplies significant amounts of all ten 
indispensable amino acids. Exceptionally rich 
in all the essential minerals. Provides appre- 
ciable amounts of vitamins A, B,, Riboflavin, 
Pantothenic Acid, Niacin, Pyridoxine, Biotin, 
Inositol and Choline. 

In bread—Staley’s Soy Flour extends shelf 
life. Improves crust color. Increases nutri- 
tional value. Lowers costs. 

In cakes and soft cookies—Staley’s Soy 
Flour extends shelf life. Enhances eating qual- 
ities. Lowers costs. 

In doughnuts and other yeast-raised 
products—Staley'’s Soy Flour holds freshness 
longer. Has less fat absorption. Provides a 
cleaner deposit. Lowers costs. 

In sweet doughs—Staley’s Soy Flour ex- 
tends shelf life. Adds nutritional values. Im- 
proves crust color. Lowers costs. Enables 
easier make-up. 

In pie doughs—Staley’s Soy Flour lengthens 
shelf life. Affords tenderer, flakier crust. Im- 
proves crust color. Produces an easier-han- 
dling dough. 

For complete information, see your Staley 
Representative or write today to: 


A. E. Staley Mfg. Co., Decatur, Ill. 
Branch Offices: Atlanta Boston Chicago - Cleveland 


® Kansas City New York Philadelphia San Francisco 
St. Louls 
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Laboratory manual for food microbiology. 
W. C. Frazier and E. M. Foster. Bur- 
gess Pbl. Co., Minneapolis. 


Containers 


Resistance of drums and barrels contain- 
ing nonfat dry milk to insect invasion. 
F. O. Marzke. Washington, D. C., 1959. 
9 p. (U.8S.D.A. Marketing research re- 
port, 307.) pap. apply. 


Reusable, dehumidified cargo containers 
(A study to determine optimum con- 
tainer size.) Washington, Department 
of Commerce, Office of Technical Serv- 
ices, 1919. 94 p. pap. PB 151641, 
$2.50. An issue for sale of a report 
prepared by the U. 8S. Department of 
the Army. Transportation Corps as 
Third interim report, Project 9-91-03- 
000, Task 302T, December 1958. 


Biological Aspects 


Behavior of enzyme systems. John M. 
Reiner. Minneapolis, Burgess Pub. 
Co., 1959. 329 p. $6.50. A mathemati- 
eal analysis of enzyme activity for re- 
search workers. Author is at Emory 
University. 


Dairy microbiology. Edwin M. Foster 
and ethers. Englewood Cliffs, N. J., 
Prentice Hall, 1959. 500 p. $11.65. 
Authors are from a number of leading 
land-grant schools. 


Nutrition Research Laboratories, Coonoor. 


Annual report for 1957-58. Coonoor, 
South India, 1958, 60 p. pap. Sum- 


maries of results on projects under- 
taken. Laboratory is under the Indian 
Council of Medical Research. 


Physico-chemical properties of wheat 
proteins. Soe. Chem, Ind. Monograph 
No. 6. London, 1959. 92 p. $2.00. 
Order from Maemillan, N. Y. 


Chemical Aspects 


Annual review of biochemistry, v. 28. 
James M. Luck and others, eds. Palo 
Alto, Cal., Annual Reviews, 1959. 705 
p. $7.00. A continuation of one of the 
earliest of the ‘‘annual review’’ series. 


Antibiotics, their chemistry and non- 
medical uses. Herbert 8S. Goldberg, ed. 
Princeton, N. J., D. Van Nostrand, 
1959. 618 p. $15.00. Covers in addi- 
tion to the chemistry, its use in nutri- 
tion and food preservation. 


Biochemical and _ biophysical research 
communications, v. 1, no. 1. July 1959. 
New York, Academic Pres, 1959 + Six 
issues a year. $12.00. A new journal 
for short well documented communica- 
tions, as a companion to Archives of 
biochemistry and biophysics. 


Fatty acids in food fats. V. R. Goddard 
and L. Goodall. Washington, 1959. 4 p. 
(U.S.D.A. Home economies research re- 
port 7.) pap. apply. 
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Economic Factors 


Buying practices and food use of em 
ployee food services in manufacturing 
plants. Rosalind C. Lifquist. Washing- 
ton, U. S. Govt. Print. Off., 1959. 135 
p. (U.S.D.A. Marketing research re- 
port, no. 326.) pap. $0.75. 


Factors affecting costs of wholesale dis 
tribution of frozen foods. H. Wayne 


Bitting. Washington, U. 8. Govt. 
Print. Off., 1959. 56 p. (U.S.D.A. 
Marketing research report, no. 327.) 


pap. $0.30. 


Geography of food supply in Central 
Minas Gerais. Kempton E. Webb. 
Washington, National Research Coun- 
eil, 1959. 119 p. (Foreign Field Re- 
search Program. Report no. 4; publ. 
642.) pap. $2.00. 


Acceptance 


Nutritive value and consumer acceptance 
of frozen poultry. Inez Prudent. 
Wooster, Ohio, 1959. 40 p. (Ohio. 
Agricultural Experiment Station. Re- 
search bulletin 835.) pap. apply. 


Miscellaneous 


1958-59 workers in subjects pertaining 
to agriculture in land-grant colleges 


and experiment stations. Washington, 
1959. 224 p. (U.S.D.A. Agricultural 
handbook 116.) Ineludes workers in 


nutrition and food technology in most 
cases. 


Publications and patents, July—Decem- 
ber 1958. U.S.D.A. Southern Utiliza- 
tion Research and Development Divi- 
sion. New Orleans, 19, La., The Divi- 
sion, Post Office Box 7307, 1959. 22 p. 
pap. apply. 


Punched cards. R. 8. Casey, J. W. Perry, 
M. M. Berry, and A. Kent, eds. New 
York, Reinhold Pbl. Corp. 697 p. 
Bibliography and index. $15.00. 


Toxicology and Applied Pharmacology. 
Vol. 1, No. 1, January 1959. Academic 
Press, Publishers, New York and Lon 


don. A new journal edited by 
Frederick Coulston, and Arnold J. 
Lehman. 


ABSTRACTS 


General Foods Research Center 
Selected by H. A. Campbell 


ANALYTICAL METHODS 


Gas chromatographic analyses of products 
from aldol condensations. 


WarREN, G. W., W. K., et al. 
(Union Carbide Chem. Co., South Charles- 
ton, W. Va.). Anal. Chem. 31, 1016-19 
(1959). 


The dimerization of aldehydes or cross- 
condensation of 2 different aldehydes in 
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the presence of alkali usually results in 
mixt. of by-products. For optimum re- 
action conditions in lab. processes, re- 
liable methods of analysis of various 
mixts. are required. This method is more 
rapid and precise than a mass spectro- 
metric method. The paper describes the 
results obtained with 3 condensation 
mixts.: acetaldehyde with butyraldehyde, 
isobutyraldehyde, with propionaldehyde. 
The major components in these mixts. 
ean be analyzed with + 4% precision. 


Separation of hydrogen isotopes by gas- 
solid chromatography. 


Gant, P. L. anp Yana, K. (Continen- 
tal Oil Co., Ponea City, Oklahoma). 
Science 129, 1548-9 (1959). 


Conditions are deseribed for the ehro- 
matographie analysis of mixts. of Ha, 
HT, and Ts on a ‘‘molecular sieve’’ 
column. This technique may find valuable 
applications in various kinetie investiga- 
tions. 


BIOLOGICAL SCIENCES 
Biochemistry 


Electrophoretic method for desalting amino 
acids, 


Nicuou, J. C. (Oak Ridge Natl. Lab., 
Tenn.). Science 129, 1549-50 (1959). 


A soln. to be desalted is placed on a 
paper strip along which an ammonium 
formate buffer gradient has been estab- 
lished. Application of a potential brings 
about migration of amino acids to their 
isoelectric pH’s and removai of salt ions. 
The strip is eluted with water, and the 
eluate is freed of ammonium formate by 
vacuum sublimation at 40° C. 


A shorthand version of the Mitchell 
method for determination of the bio- 
logical value of protein. Growth rate 
as a source of error. 


Nusaa, L. R. (Norwegian Fisheries Re- 
search Inst., Bergen). Brit. J. Nutrition 
14, 137-42 (1959). 


The biol. value of herring-meal protein 
was detd. in expts. with young rats. A 
shortened version of the Mitchell method 
for detn. of the biol. value of protein was 
worked out. The shortened version was 
compared with the original in expts. with 
2 herring meals. The two versions gave 
substantially the same results. 


Current views on the process of urea for- 
mation in animals. 


Berezov, T. T. Clin. Chem, 5, 218-38 
(1959). 


The literature concerning the mecha- 
nisms of enzymatic urea synthesis of in- 
terest to biochemists, clinicians and pa- 
thologists is reviewed. The data pre- 
sented confirm that urea-N from amino 
acids and other N compds. must either be 
utilized as ammonia or be transformed in 


For over forty-five years 
NULOMOLINE®—the pio- 
neer invert sugar — has 
been used as a “BAL- 
ANCING?” ingredient by 
Bakers, Candymakers, 
Syrup Processors, Fruit 
Preservers . . . in frozen 
foods, desserts, icings, 
toppings, spreads, and 
other food preparations. 


NULOMOLINE is hygro- 
scopic... attracts, retains, 
and equalizes distribution 
of moisture . . . retards 
crystallization ...increases 
osmotic pressure .. . stabi- 
lizes density of syrup por- 
tion .. . resists fermenta- 
tion . . . controls texture 
and consistence . . . pro- 
motes product uniformity 

. improves taste and 
appearance. 


Packed in large and small containers— 
in tank wagons and tank cars. 
ORDER DIRECT OR THROUGH YOUR JOBBER. 


Write, phone, or call and discuss your problems 
in confidence with NULOMOLINE SERVICE. Our 


technical and practical staffs are at your service! 


THE NULOMOLINE DIVISION 
AMERICAN MOLASSES COMPANY 
Manufacturers of NULOMOLINE (Standardized Invert Sugor) and Syrups 

120 WALL STREET, NEW YORK 5, N. Y. 


330 East N. Water St., Chicago 11, Ill. 1300 West 3rd St., Los Angeles 17, Colif. 
NULOMOLINE, LTD.: 1461 Parthenais St., Montreal, Canada 
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To keep your turban dry when it rains, 
use an umbrella... but... 


for more uniform water-soluble gums, 


depend upon Penick! 


Nature is never predictable, but there are re- 
liable ways to compensate for the inevitable 
variations. Natural differences in water-soluble 
and bulking gums need not be a problem. 


Penick controls uniformity of gums with a 
unique process called Evenizing®. We deliver as 
consistent a product as it is possible to achieve. 


What's more, Penick gives you further assur- 
ance of unfailing high quality. We closely 


GUM ARABIC (Acacia) USP 
GUM TRAGACANTH USP 
GUM GHATTY 


supervise the selection of gums where they are 
grown and gathered—and process them in our 
own mills. At no time are they beyond our 
direct control right up to shipment. 


In addition, our world-wide resources and 
amply stocked warehouses assure dependable, 
stable supply. 


We'll gladly send samples of the gums listed 
and quote on your requirements. 


GUM KARAYA NF 


LOCUST GUM 
ALGAEX Alginates NF 


PENULOSE Powdered Cellulose Gum 


Water-Soluble Gum Department 
S. B. PENICK & COMPANY + 100 CHURCH ST., NEW YORK 8 + 735 W. DIVISION ST., CHICAGO 10 
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some way to NH» group N in L-aspartic 
acid. It is also postulated that ammonia 
is the direct source of one urea N atom, 
introduced via the synthesis of citrulline 
from ornithine in the urea eyele, while 
the other atom is derived from L-aspartie 
acid via the tranformation of citrulline 
into arginine. 


Oxidative cleavage of amides. A method 
for selective chemical degradation of 
peptides. 


Corey, E. J. L. F. 
(Univ. of Illinois, Urbana). J. Am. Chem. 
Soc. 81, 2225-8 (1959). 


It has been demonstrated that the ear- 
bonyl-nitrogen fission of tyrosine amides 
by bromine, first observed by du Vig- 
neaud and co-workers with oxytocin and 
vasopressin, occurs with simple tyrosine 
amide and phloretamide derivs. as well. 
The cleavage reaction has been shown to 
be an oxidative process in which the 
phenolic ring is converted to a dienone 
system, and not simple hydrolysis. The 
studies indicate that the reaction is gen- 
eral for this type of amide and is useful 
for the selective chemical degradation of 
peptides. 


Microbiology 


Death of bacteria in growing culture. 


Kocn, A. L. (Argonne Natl. Lab., Le- 
mont, J. 623-9 
(1959). 


Bacteriol. 77, 


In growing cultures of Escherichia coli 
maintained under constant conditions, 
cell death followed by lysis is a rare 
If, however, the cells are 
chilled and centrifuged, approximately 
5%/hr. of a variety of labelled cellular 
components are released into the growth 
medium in an ultrafiltrable form. This 
release of labeled materials is interpreted 
as the autolysis of cells killed by the chill 
ing and eentrifugation procedures em- 
ployed. 


phenomenon. 


Detection of typhoid carriers by aggluti- 
nation tests. 


Scuvusert, J. H., Epwarps, P. R. anp 
Ramsey, C. H. (U. 8S. Dept. of Health, 
Edue., and Welfare, Atlanta, Ga.). J. 
Bacteriol. 77, 648-54 (1959). 


Tests for O and H agglutinins were 
of no value in the detection of carriers. 
Of the Vi agglutination tests, hemaggluti- 
nation was found to be most useful since 
it gave no reaction with sera of control 
groups and was positive with 91.6% of 
sera from typhoid earriers. It is empha- 
sized that no serological test nor combi- 
nation of tests yet devised can be relied 
upon to detect all carriers of S. typhi. 


Search for substances which reduce the 
heat resistance of bacterial spores. 


MicHENER, H. D., THompson, P. A. 
inp Lewis, J. C. (Western Regional Re 
search Lab., Albany, Calif.). Appl. 
Microbiol. 7, 166-73 (1959). 
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About 650 substances were tested for 
ability to reduce the heat resistance of 
spores of the Clostridium sp. strain PA 
3679 suspended in thermal death time 
tubes of Andersen’s pea-pork medium 
and heated at 113°C. The tubes were 
heated sufficiently to kill 75 to 95% of 
the spores in controls having no test 
substance, after which they were diluted 
and plated. At total diln. of 1: 1000, the 
small amt. of test substance earried into 
the plate usually had no inhibitory effect. 
The effect of each test substance on the 
D value of the spores (the heating time 
required to reduce survival by 90%) was 
ealed. from the plate counts of the sur 
vivors. 


Nutrition 


Filtration versus local formation of lipids 
in pathogenesis of atherosclerosis. 


HotMAN, R. L., H. C. 
Strona, J. P. (Louisiana State Univ., 
New Orleans). J. Am. Med. Assoc, 170, 
416-20 (1959). 


The best available evidence makes it 
seem likely that the active principles that 
govern lipid transportation and local ae 
cumulation are 
plexes and indicates that active metabolic 
work is performed by the mesenchymal 
cells in the inner layers of the arterial 
wall. Much confusion can be avoided by 
heeping interspecies differences in mind 
and reeognizing the probable stage of 
atherosclerosis in man at any given age. 
The three stages leading to clinical dis 
ease are fatty streaking in the first two 
decades, conversion of some fatty streaks 
to fibrous plaques in the second two 
decades, and loeal complications such as 
hemorrhage and 
plaque in the third two decades. 


enzyme-hormone com- 


thrombosis about 


Studies on blood lipids during exercise. I. 
Arterial and venous plasma concen- 
trations of unesterified fatty acids. 


CarRLson, L. A. AND Pernow, B. (King 
Gustaf V Research Inst., Stockholm, 
Sweden). J. Lab. Clin. Med. 53, 833-41 
(1959). 


The plasma concen. of unesterified fatty 
acids in the arterial blood decreased dur 
ing exercise. The findings have been dis 
cussed in relation to the energy metabo 
lism of exercising muscular tissues. 


Influence of p-sorbitol on plasma concen- 
trations of vitamin Bw. 


Bocger, W. P. anp ParMeer, E. T. 
(Norristown State Hosp., Penna.). Me 
tabolism: Clin. and Exptl. 8, 126-35 
(1959). 


The mechanism by which D-sorbitol, 
orally administered in conjunction with 
Bi, increases plasma conens. of the vita 
min is not clear. It is suggested that 
patients, whose bodily reserves of vita 
min Bi were below normal were repleted 
by the formation of a complex between 
Bic and p-sorbitol that facilitates gastro 
intestinal absorption. 


Effects of croton oil on sugar absorption 
by isolated surviving guinea pig in- 
testine. 


DuRvIssEau, J. P. aND QuasTEL, J. H. 
(MecGill-Montreal General Hosp., Can.). 
Proc. Soc, Exptl. Biol. Med, 100, 711-14 
(1959). 


Croton oil (0.5%), when present in an 
oxygenated Ringer medium cireulating 
lumen of surviving 
guinea pig intestine, inhibits active glu- 
cose absorption. It has relatively little 
effect, under identical exptl. conditions, 
on active galactose absorption. Cod liver 
oil and olive oil, under same exptl. con- 
ditions, have little or no effect on glucose 
absorption by the isolated intestine. 
Presence of L-phenylalanine in the mu- 
eosal soln, diminishes inhibition of active 
glucose absorption by croton oil. 


through isolated 


Fasting as an introduction to the treat- 
ment of obesity. 


BLoom, W. L. (Piedmont Hosp., At- 
lanta, Ga.). Metabolism: Clin. and Exptl. 
8&, 214-20 (1959 

Prolonged total fasting (4 to 9 days) 
with free aecess to water was well toler 
ated by 9 obese patients who were hos- 
pitalized but ambulatory. The patients 
experienced comparatively few undesira- 
indeed, during the fast, 
many reported a marked sense of well be- 
ing, suggesting a mild euphoria. Weight 
loss averaged 2.6 lb./day of fasting in 4 
males and 2.7 lb./day in 5 females, Fol 


ble symptoms; 


low-up studies indicate that all patients 
have maintained a large part of the wt. 
loss achieved during the fast and, in most 
instances, have continued to lose wt. by 
dieting. 


A study on the digestion of cellulose in 
poultry. 
TasAkKI, I. anp Kine, K. (Nagoya 
Univ., Japan). Poultry Sci. 38, 376-9 
(1959 


a-Cellulose fed to birds was found to 
be degraded partially to cellulose in the 
digestive tract of birds, but the cellulose 
thus produced was not absorbed by the 
birds but was excreted, ~y-Cellulose was 
excreted in the same amts. as given in the 
diet. 


Growth response to dietary penicillin of 
germ-free chicks and of chick with a 
defined intestinal flora. 


Lev, M. AND Forpes, M. (Walter Reed 
Army Inst. of 
C.). Brit. J. 
(1959), 


Research, Washington, 
Nutrition 13, 78-84 


Germ-free chicks were reared in Rey- 
niers germ-free units and their response 
to dietary penicillin was compared with 
that of similar chicks whose gut had been 
intentionally populated with certain bac- 
teria. Proeaine penicillin G added to the 
diet (45 mg./kg.) had no effect on the 
growth of germ-free chicks or of chicks 
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When new preservation methods are developed 
Continental customers get them first 


Keeping canned foods tasty, wholesome and nutritious 
is an important responsibility of the microbiologist at 
Continental’s Metal Division Research and Develop- 
ment Center. He uses his background knowledge of 
spoilage factors to control quality standards in food 
preparation, processing and packaging. 


This knowledge encompasses both the desirable 
‘changes brought about in foods by microbes—such as 
the fermentation of cabbage, starch and sugars—and 
the undesirable changes connected with spoilage. The 
microbiologist is actively engaged in the endless search 


(E conTINENTAL CAN COMPANY 


for better means of controlling microorganisms by 
heat, freezing, acidity, water and sugar content, and, 
most recently, by atomic energy. 

At canners’ technicians schools sponsored by ‘the 
N.C.A. and state canners associations, Continental 
microbiologists train analysts in the latest quality 
control procedures. They also assist packers with 
bacteriological problems, conduct bacteriological plant 
surveys and make quality control recommendations. 

As a Continental customer, you can be sure that the 
best in scientific manpower, facilities and equipment 
are always working in your behalf. 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 S. LaSalle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
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with a flora composed of bacteria that 
itself did not affect growth, but did coun- 
teract the growth depression due to the 
presence in chicks of Cl. welchii. Cl. wel- 
chii may therefore be a factor in the 
growth-depressing ‘infection’ that is 
counteracted by penicillin supplements in 
the diet. 


Effect of pantothenic acid on the lon- 
gevity of mice. 


Petton, R. B. AND R. J. 
(Univ. of Texas, Austin). Proc. Soc. 
Exptl. Biol. Med, 100, 632-3 (1959). 


The mean life span for the mice given 
supplementary calcium pantothenate was 
653.1 days and that for the control mice 
was 549.8 days. The mice which re- 
ceived the vitamin supplement maintained 
slightly greater body weight after they 
were approximately 250 days old. 


Toxicology 
The toxicology of tin compounds. 


BARNES, J. M. ANd Stoner, H. B. 
Pharm, Revs. 11, 211-31 (1959). 


The authors have compiled a critical 
review of the biological activities of tin 
compds, in the human body. After noting 
briefly the uses of tin compds. in the bio- 
logieal field, the properties of the inorg. 
and org. compds., particularly alkyl tin 
When present in 
level, 


derivs., are reviewed, 
food, even up to the permitted 
inorg. tin compds. appear to have no po 
tential health hazards, 105 references. 


Effect of niacinamide on cardiac output, 
cardiac excitability and membrane ac- 
tion potential of single cardiac muscle 
fibers. 


Hvane, T. 
Brooklyn, N. Y.). Am. J. 


735-7 (1959). 


(Downstate Med. Center, 
Physiol. 196, 


The actions of niacinamide on eardiae 
output and cardiae excitability of the 
dog heart and on the action potentials of 
individual frog ventricle cells were re 
corded. This drug increases respiratory 
and circulatory action chiefly through a 
stimulatory action on the heart. 


ENGINEERING RESEARCH 
Upping column extraction efficiency by 

pulse application—sieve columns. 
W. M. AND BENENATI, 
R. F. (Posytechnie Inst. of Brooklyn, 
N. Y.). Ind. Eng. Chem. 5, 641-4 (1959). 
extractor 


sepn. 


Mechanical agitating of 
column liquids speeds the 
process. Pulse extn. can be used with 
existing as well as new equipment. 


FOOD AND FOOD TECHNOLOGY 
Fats and Oils 


Report on antioxidants in oils, fats, and 
waxes. 


Conroy, H. W. (Food and Drug Ad- 
ministration, Kansas City, Mo.). Jd. 
Assoc. Offic. Agr. Chemists 42, 358-62 
(1959). 


Methods for the detn. and identification 
of propyl gallate, butylated hydroxy- 
anisole, butylated hydroxytoluene, and 
nordihydroguaiaretie acid in edible fats 
are described, and the results of a eol- 
luborative study are described. 


Feedstuffs 


Note on the use of detergents for removal 
of nitrogen from plant materials. 


BEVENUE, A. AND WILLIAMS, K,. T. 
(Western Regional Research Lab., Al 
bany, Calif.). J. Assoc, Offie. Agr. 
Chemists 42, 441-4 (1959). 


One per cent aq. solns. of 2 detergents 
(Santomerse No. 1, and alkyl aryl sul- 
fonate, and Duponol C, a sodium dodecy! 
sulfate) contg. 0.5% NasCOs removed 
92-95% of the nitrogen from lima bean, 
navy bean, and split pea meals. .Duponol 
C was tested with lima beans and it was 
observed that only a trace of the hemi 
cellulose component of the bean was re- 
moved. The non-ionic detergents tested 
were not efficient in removing nitrogen 
from lima bean, navy bean, and split pea. 


Flash desolventizer operation to produce 
soybean protein flakes. 


BreEKKE, O. L., MustTakas, G. C., et al. 
(Northern Regional Research Lab., 
Peoria, Ill.). J. Am. Oil Chemists’ Soe. 
86, 256-60 (1959). 

The flash 
moves hexane to produce high-quality, 
essentially undenatured, soybean protein 
flakes for industrial uses. The most prac 
tical level of solvent removal is achieved 


desolventizing process re 


when solids are heated to 170°-190° F. 
and dried to a moisture and volatiles con 
tent of 7-8%. The desolventized solids 
should then contain less than 0.5% resid- 
ual hexane. The installed cost of a flash 
desolventizer should be less than the cost 
of systems presently used to produce soy 
bean protein flakes and operating costs 
should be in the same range, but the sol 
vent loss may be a little higher. 


Fish 
Fish macaroni. 

D. 8., MoorJant, M. N., et al. 
(Central Food Technol. Research Inst., 
Mysore). Food Science (India) 8, 7-9 
(1959). 


The practical possibilities of utilizing 
fish flesh by blending it with tapioca flour 
to process it in the form of macaroni 
with a good shelf life have been indi- 
eated. The finished product is cheap and 
ean be adapted on a cottage-seale with 
minimum of equipment. Conditions have 
been worked out to confer hardness to the 
finished product by following varied 


processing steps. 


Gelatin 
Graphic measurements of unmolded gels. 


Prin Tauro, N. D. anp LANG, R. E. (Gen- 
eral Foods Corp., Tarrytown, N. Y.). 
Food Research 24, 310-18 (1959). 


Several alternative methods for the ob- 
jective measurement of sag and change 
of shape of unmolded gels were investi- 
gated. A special test cabinet was de- 
signed, consisting of a series of compart- 
ments, sample platform and a light source 
to east the shadow of the gel on a photo- 
graphie plate. The design includes pro- 
visions for casting a suecession of 
shadows on the same photographie plate 
without disturbing the sample or opening 
the compartment. Measurements can be 
made over a range of temps. and relative 
humidities, 


Occurrence of ‘ester-lixe’ linkages in col- 
lagen. 


GALLop, P, M., Serrrer, 8. AND MEIL- 
MAN, E. (Long Island Jewish Hosp., 
New Hyde Park, N. Y.). Nature 183, 


1659-61 (1959). 


In order to investigate the possibility 
that primary linkages other than peptide 
or iminopeptide bonds contribute to the 
stability of the collagen structure, the 
effect of hydroxylamine on 3 types of 
gelatin was studied. The gelatins were 
cleaved by either hydroxylamine or hy- 
drazine favoring the 
disruption of ester bonds, without the 
concomitant splitting of peptide bonds. 
The results strongly suggest that ester- 
like bonds exist in parent gelatin, and 
that the specific disruption of these bonds 
fundamental sub-units of the 


under conditions 


releases 


protein molecule. 


Calcification of collagen. 


SANTANAM, M. S. (Univ. of Madras, 
India). J. Mol. Biol, 1, 65-8 (1959). 


The paper deals with a study of the 
deposition of calcium phosphate in the 
form of apatite crystallites inside col- 
lagen fibers. By treating collagen fibers 
with a suspension of pptd. calcium phos- 
phate, an excellent pptn. of hydroxyapa- 
tite inside the collagen was obtained. 
The X-ray diffraction pattern of the 
treated specimen showed a striking simi- 
larity to that of a section of normal bone. 
Increased addn. of citrie acid inhibited 
the deposition of apatite while a still 
larger conen. of citric acid resulted in the 
erystn. of calcium citrate itself. The 
presence of other salts like caleium ear- 
bonate and calcium chloride suppressed 
the deposition of apatite. 


Milk and Milk Products 


Studies on milk powders. III. The prepa- 
ration and properties of milk powders 
containing low melting butter oil. 


3AKER, B. E., Berrox, E. anp Sam- 
URLS, E. R. (Maedonald Coll., Quebee, 
Can.). J. Dairy Sci, 42, 1038-44 (1959). 
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Butter oil was fractionated to obtain 
products melting at 19-21, 22-24, and 
28-30° C. Agglomerated milk powders 
were prepd. each eontg. one of these fat 
fractions, and one powder was prepd. 
eontg. the unfractionated butter oil. The 
results suggest that control of the physi- 
eal properties of the fat component of a 
dried milk powder provides a means of 
preparing a milk powder with the fat 
content of whole milk powder and the 
wettability and dispersibility of a su- 
perior grade of instant skimmilk powder. 


Insecticide residues in milk and milk 
products. II. Insecticide residue in 
milk from dairy cattle fed treated 
crops. 

Marru, E. H. B. E. 
(Natl. Dairy Products Corp., Glenview, 
Ill.). J. Milk Food Technol. 22, 145-9 
(1959). 


When feeds treated with chlorinated 
hydroearbon insecticides were fed to 
dairy cattle, residues of benzene hexa- 
chloride, chlordane, DDT, dieldrin, en- 
drin and toxaphene appeared in the 
milk. Aldrin, heptachlor and methoxy- 
chlor were not detected in significant 
amts. Residues of org. phosphate insecti- 
cides also occur on feeds and hence are 
ingested by dairy cattle, however, they 
generally do not appear in milk. It is be- 
lieved that the insecticides are broken 
down in the rumen. 


Nuts 


A new edible, nutritive, protective glaze 
for confections and nuts. 


Coster, H. B. Mfg. Confectioner 39, 
21-3 (May 1959). 


This confectioners glaze combines zein 
and an acetylated glyceride and has 
proved to be superior in performance to 
shellac. The zein provides the oil barrier 
and the glyceride the moisture barrier. It 
ean be applied both to confections and 
nuts, 


Taste Testing 
Taste sensitivity in aging persons. 

Byrp, E. anp GertmMan, 8S. (Univ. of 
Miami, Florida). Geriatrics 14, 381-4 
(1959). 

Taste sensitivity was examd, in 3 age 
groups, Exeept for a few eases of severe 
taste impairment, older persons do not 
differ significantly from younger ones. 
Anatomic changes do not appear to ac- 
count for many food and taste com- 
plaints common in older persons. 


Interaction of sucrose and calcium cycla- 
mate on perceived intensity of sweet- 
ness. 

KAMEN, J. (Quartermaster Food and 

Container Inst., Chicago, Ill.). Feod Re- 

search 24, 279-82 (1959). 
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Pure solns. of 2 sweetening agents, cal- 
cium eyclamate and sucrose, and mixts. 
of these solns. were rated by judges for 
intensity of sweetness. At the highest 
and lowest soln. conens., the perceived in- 
tensities of the mixts. did not depart 
markedly from the perceived intensities 
of the average of the pure solns. com- 
prising the mixts. At moderate soln. 
conens., however, the perceived intensi- 
ties of the mixts. were significantly 
higher than the intensities of the pure 
solns. 


Miscellaneous 


A critical appraisal of photomicrographic 
illustration. 


McComp, 8. J. (Mayo Clinic, Roches- 
ter, Minn.). J. Biol. Photographie Assoc. 
26, 145-54 (1959). 


The prepn. of a satisfactory illustra- 
tion begins with thought to its need, its 
use, and the manner in which it will sup- 
plement the text. Attention has been di- 
rected to some causative factors in poor 
illustrative quality in photomicrography, 
and possible methods of improvement are 
offered. 


PACKAGING 


The mechanism of corrosion of tin plate 
by various food products. 


FPRANKENTHAL, R. P., Carter, P. R. 
Laupscuer, A. N. (United States 
Steel Corp., Monroeville, Pa.). J. Agr. 
Food Chem, 7, 441-2 (1959). 


The corrosion mechanism of tin plate 
under conditions duplicating normal 
eanned-food packs was studied. In grape- 
fruit and tomato juice, the dissolution of 
the tin coating is accompanied by the 
evolution of hydrogen; in prunes, hydro- 
gen does not appear to be evolved when 
the tin dissolves, but only when the steel 
base is attacked. In prunes, all tin plates 
detin at the same rate, but in grapefruit 
and tomato juice the rate of detinning is 
not the same for different types of tin 
plate. Electrochemical data indicate the 
presence of depolarizers in prunes, but 
not in grapefruit juice, a facet that ex- 
plains the different corrosion mechanisms 
in the various food produets. 


IN MEMORIAM 


The untimely death of Dr. Harry 
Spector, chief, Nutrition Branch, 
Quartermaster Food and Container 
Institute, on August 13, 1959 came 
as a shock to his many friends in 
the scientific community. 

Dr. Spector directed the research 
program pertaining to the attain- 


ment of nutritional adequacy of 
operational rations for the Armed 
Forces. Prior to 
joining the QM- 
FCIAF staff in 
1948, he was as- 
sociate professor 
in Animal Nu- 
trition at the 
University of 
Illinois. While 
at the Institute 
he conducted the 
symposia, ** Nu- 
trition Under Climatic Stress’’ and 
**Methods for Evaluation of Nutri- 
tion Adequacy and Status,’’ spon- 
sored by the QMFCIAF in co- 
operation with the National Acade- 
my of Sciences—National Research 
Council. 

Harry Spector received a bache- 
lor’s degree in chemistry in 1937 
from the University of Connecti- 
cut; a master’s degree in nutrition 
in 1939 from the University of 
Arizona, where he was a Purnell 
Fellow; and a doctor’s degree in 
biochemistry in 1944 from the Uni- 
versity of Wisconsin. 

Dr. Spector served as chairman 
of the 1957 Gordon Research Con- 
ference on Food and Nutrition. 
The Conferences are affiliated with 
the American Association for the 
Advancement of Science, of which 
he was a member. Other technical 
societies of which he was a member 
include: American Institute of Nu- 
trition, American Chemical So- 
ciety, Association of Vitamin 
Chemists, Institute of Food Tech- 
nologists, Society of Experimental 
Biologists, Phi Kappa Phi, and 
Sigma Xi. He was certified as 
Specialist in Human Nutrition by 
the American Board of Nutrition 
in 1951. 

Dr. Spector was born in Bialy- 
stok, Poland, in 1915. He is sur- 
vived by the widow and three 
children, 


Dr. Harry Spector 


Carle C. Conway of 1 Sutton 
Place South, New York City, for 45 
years a leading figure in the de- 
velopment of the American pack- 
aging industry and for 24 years 
successively president and chair- 
man of the board of Continental 

(Continued on page 56) 
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Can Company, 
died on August 
18th in Lake 
Placid, N. Y., at 
the age of 81. A 
native of Oak 
Park, Illinois, 
Mr. Conway was 
graduated from 
Yale University 
in 1899. He en- 
tered the piano 
business early in the century, or- 
ganizing the Conway Company. He 
was elected a vice president and 
director of Continental Can Com- 
pany at the time of its incorpora- 
tion in 1913. At that time Con- 
tinental had annual sales of less 
than $7 million. in 1950, when he 
retired as chairman of the board, 
Continental’s sales had 
to $398 million. Mr. Conway was 
for many years a prominent figure 
in American financial and indus- 
trial circles. He was a principal 
founder of the Can Manufacturers’ 
Institute and sponsored a number 
of important research activities by 
that organization and the National 
Canners Association. He served as 
chairman of the Committee for the 
Study and Reorganization of the 
New York Stock Exchange, com- 
-monly referred to as the Conway 
Committee, in 1937 and later, in 
1939 and 1940, served two terms on 
the board of governors of the Ex- 
change. He also served several 
years as a director of the Federal 
Reserve Bank of New York. 

Mr. Conway was intensely in- 
terested in helping young people 
and was an active supporter and a 
trustee of the Boys Clubs of Amer- 
ica, Ine. 

In 1950 he established the Carle 
©. Conway Scholarship Founda- 
tion, which in the years since has 
awarded 46 scholarships to sons 
and daughters of Continental em- 
ployees. 

General Lucius Clay, who sue- 
ceeded him as chairman of the 
board of Continental, said in a 
statement: ‘‘More than any one 
man, Mr. Conway was responsible 
for the development of the Con- 
tinental Can Company into the 
great packaging corporation which 
it is today. His vision and enthu- 
siasm were the essential factors in 


C. C. Conway 
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setting the pattern of our growth 
and his outstanding qualities of 
leadership were an inspiration to 
our people. A wise counsellor and 
a warm friend, his passing will be 
mourned by all who knew him.”’ 


The untimely death of Tom 
Brinegar in Chicago, August 12, 
1959, came as sorrowful news to his 
wide circle of friends and his as- 
sociates in the 
food and feed 
industries. In- 
terested in agri- 
culture and food 
and feed re- 
search from the 
time of his en- 
trance into the 
University of 
Nebraska, Lin- 
coln, until his 
death at the age of 44, his versatile 
eareer included graduate study at 
the University of Nebraska, from 
which institution he held two de- 
grees, B.S. and M.S., and at the 
Harvard Graduate School of Busi- 
ness and the Stanford Graduate 
Business School; college teaching 
at the University of Nebraska and 
as special lecturer at both North- 
western and DePaul Universities 
in the Chicago area; military 
service as an officer in the Quarter- 
master Corps, World War II, and, 
in the post-war years, as editor and 
director of research publications. 
At the time of his death he was 
Vice President and a Director of 
the American Trade Publishing 
Company, his specific area of re- 
sponsibility being Publication Di- 
rector of Feed Age magazine, a 
business and technical journal of 
wide influence in the industry. 
Tom Brinegar participated in ma- 
jor degree in launching Volume I, 
No. 1 of that journal and was con- 
tinuously thereafter identified with 
its plans and policies. His knowl- 
edge of marketing principles 
brought him into contact with feed 
manufacturers throughout the na- 
tion, and his vital interest in ani- 
mal nutrition kept him in touch 
with the research groups of the uni- 
versities and associations. 

The mark of this distinguished 
man was manifested in tributes and 


Tom Brinegar 


expressions of sympathy that came 
from his former associates at the 
Quartermaster Research and De- 
velopment Laboratory (World War 
II predecessor of the Quartermas- 
ter Food and Container Institute 
for the Armed Forees), from busi- 
ness associates in Chicago and New 
York, from food and agriculture 
scientists in Government and aca- 
demic organizations, and friends in 
all walks of life. 

Survivors include his widow 
Ann, daughter Kathleen Ann, and 
son Thomas Patrick. Funeral rites 
were conducted on August 17, 1959, 
at Queen of All Saints Church, 
Chicago. 


PERSONNEL 


A. Paul Bowman, 121 N. Pros- 
peet Street, has been promoted to 
manager of the Oscar Mayer & Co. 
Madison plant, and two other pro- 
motions have 
been announced 
to fill vacanies 
left by the ap- 
pointment. P. 
Goff Beach, vice 
president of 
operations, in 
making the an- 
nouncement, 
said the com- 
pany’s growth 
has necessitated a separation of the 
two positions of general operations 
manager and Madison plant man- 
ager, both of which have been held 
by R. L. Terry. Terry was ap- 
pointed to the general operations 
position a year ago. Eugene T. 
Meskill, 1642 Mayfield Lane, gen- 
eral industrial engineer for the 
company since 1956, was named to 
succeed Bowman as Madison opera- 
tions manager. Walter S. Brager, 
5500 Monona Pass, will become 
general industrial engineer for the 
company. Brager’s former position 
as Madison plant industrial engi- 
neer has not yet been filled. 


A. P. Bowman 


Dr. Faith Fenton, New York 
State College of Home Economics, 
Cornell University, Ithaca, New 
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Attention cereal makers: 


Here’s how Tora Food can give you a new 
Sales-building nutrition story at low cost 


If you need a powerful new story to spark the sales 
of your cereal, Tora Food (Red Star’s brand name 
for Torula Yeast U.S.P.) is your answer. And you 
can actually save money. Here’s what we mean: 


How will Tora Food improve nutritional con- 
tent of cereal? Here are some specific nutritional 
factors housewives know and look for in cereal. This 
chart shows you how Red Star Tora Food increases 
these factors in a typical cereal—corn meal. 


PER 100 GRAMS OF CORN MEAL 


Corn meal 


plus 3% 
Tora Food 


10.50 grams 
0.66 milligram 
0.20 milligram 
2.80 milligrams 


Corn meal 
as is 
Protein........9.00 grams 
Vitamin B,..... 0.30 milligram 
Vitamin B...... 0.08 milligram 
Niacin. ....... 1.90 milligrams 


What totally will Tora Food add to cereal? 
(At a level of 34 to 1004) 


Vitamin B,........ 
Vitamin B, 


......-163.5 milligrams worth 
. 54.5 milligrams worth 
Niacin 408.6 milligrams worth 
Vitamin By, 40.8 milligrams worth 
Para-amino benzoic Acid. . 20.4 milligrams worth 
Pantothenic Acid 150.0 milligrams worth 
Folic Acid............... 95.3 milligrams worth 
Choline................. 4,8 grams worth 
Inositol 5.4 grams worth 


High quality Protein...... 1.5 Ibs. 


Here is a nutritional “barrage’’ that can’t help 
but impress the nutrition-conscious housewife. 


How can Tora Food actually save you money? 
The ingredients listed above would cost you 87.33¢ 
at current price levels, if you bought them indi- 


vidually. You get these same ingredients in the 
same amounts for only 54¢ in Red Star Tora Food. 
That’s 33.33¢ saved. (Incidentally, the same 
amount of brewer’s yeast would cost you between 
72¢ and 84¢.) 

In addition, Tora Food saves you money on 
handling and inventories. Instead of buying, stor- 
ing, handling and keeping books on 10 or more 
different ingredients, you need handle only one 
when you use Red Star Tora Food. 


How else will Tora Food improve saleability 
of cereal? Tora Food will intensify the flavor of 
your cereal. It has a mild, pleasant flavor with the 
ability to enhance the natural flavor of the product 
to which it is added. 

Furthermore, Tora Food is an antioxidant and 
helps give your cereal longer shelf life. 


Who besides cereal makers can use Tora 
Food? Almost any food processor. Here we’ve 
talked specifically about cereal makers, but baby 
food processors are already using Red Star Tora 
Food successfully. And here are some other types 
of processors who can use Tora Food to big advan- 
tage: spice, soup, chocolate, peanut butter, sauce 
and gravy, health food, smoked yeast and 
pharmaceuticals. 

If you are a cereal maker (or any food processor) 
who wants a new sales-boosting nutrition story, 
write to us. We’ll be happy to show and discuss 
with you work and analysis that has been done. Or 
if you prefer, we’ll be happy to have a nutritionist 
call on you. Write to the address below. 


® 
Nutritional Division 


RED STAR YEAST 
PRODUCTS CO. 


Milwaukee 1, Wisconsin 
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York, has retired after many years 
of distinguished service. In closing 
her office Dr. Fenton decided to 
dispose of her complete sets of 
Foop Researcn (1936-60) and 
Foop Tecuno.oey (including Pro- 
ceedings of IFT) 1940 to date. 
Libraries or individuals who are in- 
terested should correspond directly 
with Dr. Fenton at the above ad- 
dress with regard to price and 
other information that may be 
wanted. 


The appointment of Richard W. 
Stromberg to its Special Soya Prod- 
ucts Chemurgy Sales organization 
in Chieago, Ill, has been an- 
nounced by the 
Central Soya 
Company, Ine., 
Fort Wayne, 
Ind. In his new 
position, Strom- 
berg will work 
primarily with 
processors of 
foods and will 
handle sales of 
edible soy pro- 
tein and other special products. 
Stromberg previously was em- 
ployed by the White Cap Com- 
pany, a subsidiary of Continental 
Can Company, Ine., where he was 
Chief Food Chemist for 12 years. 
He is a graduate of St. Norbert Col- 
lege, West Depere, Wisconsin and 
did graduate work at the Univer- 
sity of Wisconsin. Stromberg is a 
member of the Institute of Food 
Technology and the American 
Chemical Society. 


R. W. Stromberg 


Seudder Food Products, Ine. 
welcomes to its staff as Technical 
Director George Rosenblatt who 
for the past iwelve years has been 
associated with the Best Foods 
Division of Corn Products Com- 
pany. Initially Mr. Rosenblatt 
served as Analytical and Develop- 
ment Chemist, assuming the posi- 
tion of Chief Chemist for their 
Western Division in 1956. A 
graduate with degree 8.B. in Food 
Technology from Massachusetts In- 
stitute of Technology, Mr. Rosen- 
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blatt has continued his studies in 
the chemistry of food production 
while on the West Coast, at the 
University of California. 


In line with the further expan- 
sion of its research activities, and 
the establishment of a new Re- 
search and Development Division, 
Vacu-dry Company has made two 
major changes in its research staff. 
William R. Dorsey, formerly Di- 
rector of Research, has been named 
a vice president of the company 
in charge of the newly established 
Research and Development Divi- 
sion. Sumner I. Strashun, former- 
ly Chief Chemist, has been ap- 
pointed Research Director to fill 
the vacancy created by Dorsey’s 
promotion. The new appointments 
were announced by W. E. G. Gall- 
wey, Vacu-dry president. Both 
Dorsey and Strashun are among 


S. 1. Strashun 


W. R. Dorsey 


the nation’s foremost food tech- 
nologists. Both are members of the 
Institute of Food Technologists 
and the American Chemical Soci- 
ety. Dorsey is a member of the 
Advisory Committee to the U. 8. 
Army Quartermaster Corps on 
Fruit Dehydration. Both men have 
played a leading part in the tech- 
nical development and progress of 
food dehydration. Before becom- 
ing associated with Vacu-dry, 
Strashun served as a_ research 
chemist with the U.S.D.A. Western 
Regional Research Laboratory at 
Albany, California. According to 
Mr. Gallwey, the appointment of 
the two men to their new positions, 
is in line with the continuing im- 
portance of research in Vacu-dry’s 
affairs, and the expansion of its re- 
search activities to keep pace with 
the rapid technical development of 
the food industries. 


Government chemists celebrate 
75th anniversary. Seventy-five 
years of service to the American 
consumer was celebrated at the an- 
nual meeting of the Association of 
Official Agricultural Chemists held 
this month at the Shoreham Hotel, 
Washington, D.C. 

The A.O.A.C. was founded in 
1884 to establish reliable methods 
of analysis required for proper en- 
forcement of fertilizer laws. This 
is still one of the most important 
phases of the A.O.A.C.’s work. As 
other laws were passed for con- 
sumer protection, the A.O.A.C. pro- 
vided methods of analysis without 
which enforcement of pure food 
and drug laws, and laws regulating 
the sale of other agricultural com- 
modities such as feeds and _ pesti- 
cides, would be much more difficult 
—if not impossible. More recently, 
its sessions have been concerned 
with methods of analysis for deter- 
mining minute pesticide residues 
on foods as well as methods for food 
additives which are necessary un- 
der the latest amendments to the 
Federal Food, Drug, and Cosmetic 
Act. 

At the annual meetings of the 
A.O.A.C. the professional scientific 
workers in Federal and State agen- 
cies who are concerned with en- 
forcing laws and regulations that 
deal with agricultural commodities 
meet with scientists from the regu- 
lated industries. 

The Anniversary meeting was 
honored by the presence of several! 
nationally known speakers: Pro- 
fessor Joel H. Hildebrand, for- 
merly professor at the University 
of California, addressed the Asso- 
ciation on ‘‘The Battle for Basic 
Edueation,’’ and R. C. Newton, 
formerly Research Director of 
Swift & Company, spoke on ‘‘In- 
dustry Benefits from Standard 
Methods of Analysis.’’ ‘* Frozen 
Foods’’ was the topic of the an- 
nual address of the President of 
the A.O.A.C., Dr. A. H. Robert- 
son, State Chemist of the State of 
New York. ‘‘ Pesticide Residues in 
Foodstuffs: Analytical Philosophy, 
Technology, and Capabilities in 
Europe’’ was the title of an ad- 
dress by Francis A. Gunther, win- 
ner of the 1959 Harvey W. Wiley 
Award of the A.O.A.C. Dr. Gun- 
ther, who has just completed a visit 
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to Europe to review the field of 
his specialty, received his award 
at the annual banquet of the Asso- 
ciation held the evening of October 
12. 


Edmond Opler, president of 
Cook Chocolate Company, Chicago, 
has announced the appointment of 
M. O. Ricker as director of Re- 
search and Quality Control. Mr. 
Ricker was formerly associated 
with Walter Baker Chocolate Divi- 
sion of General Foods. 


MEMORANDA 


Work is now under way to de- 
termine what types of earth bac- 
teria and vegetation could exist on 
the planet Mars. The studies are 
being made by scientists at Armour 
Research Foundation of Illinois 
Institute of Technology. Condi- 
tions on Mars are distinetly dif- 
ferent from those here on earth. 
For example, on the average Mar- 
tian summer day, the temperature 
may soar to a high of 77° F. and 
drop to 18-22° below zero F. at 
night. The Martian atmosphere 
consists mainly of nitrogen (about 
98.5%) with the buik of the re- 
mainder being made up of argon. 
Carbon dioxide and oxygen make 
up an insignificant percentage. The 
atmospheric pressure on Mars is 
about 1.257 
inch or roughly one eleventh of 
that here on earth. In the ARF 
study, a Martian atmosphere is be- 
ing simulated in test tubes. Into 
these tiny atmospheres have been 
placed three known species of earth 
bacteria and two forms of basic 
vegetation. 

The bacteria — Klebsiella pneu- 
monia (cause of one form of pneu- 
monia), Clostridium botulinum 
(acute food poisoning), and Clos- 


prounds per square 


tridium tetani (cause of tetanus) 

are relatively resistant to high tem- 
peratures and relatively unaffected 
by atmospheric pressure. In the 
case of the two Clostridium bac- 
teria, they can live in the absence 
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of oxygen. Of particular interest 
to the ARF scientists is whether 


the bacteria can survive in the Mar-: 


tian atmosphere and, if they do 
survive, whether they can main- 
tain their virulence. 

The basic forms of vegetation se- 
lected were mosses and lichens be- 
cause their characteristics seem to 
fit the conditions as they are 
thought to be on Mars. Lichens are 
composed of fungus and algae. 
Both the fungus and algae are de- 


pendent on each other. The fungi 
are often found on rocks and pro- 
vide water-soluble minerals to the 
algae portion which is capable of 
sustaining itself by photosynthesis 

the same process trees and other 
higher forms of plants utilize to 


promote life and growth. Lichens 
are particularly sturdy. Certain 


species are found far north in the 
arctic regions as well as in arid 
desert regions or on the slopes of 
active voleanoes. 


Meet FDA standards with low-cost infrared...the Beckman 
IR-5 Spectrophotometer best determines extractable organics of pack- 


aging...purity of additives and ingredients...identifies flavor fractions 


separated by gas chromatography. ..automatically and with push- 


button simplicity. 4 Spectrum presentation is always in full view. 


Quality construction and superior design assure unequalled reliability. 


A complete line of sampling accessories provides the flexibility to 


handle liquids, gases, and solids. For complete details, bibliography and 


appiication information, write for Data File 84-10-02. 


Beckman: 
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TEN FAT, 


PROTEINS 


SE. SPREADS 
CHEE 


AND CREAM CHEESE 


FOR 
SUBSTITUTES | FORTIFICATION 


Food value boosters: 
RHOZYME 


PROTEOLYTIC ENZYMES 


Uses of RHOZYME proteolytic enzymes range from meat tenderizing to 
the preparation of protein hydrolyzates for fortifying foods. 


RHOZYME proteolytic enzymes promote the hydrolysis of proteins to 
polypeptides and amino acids. This action can be used to: 1) make 
meat tender but not mushy, 2) produce tender, evenly-browned crackers 
with no curls or blisters, 3) impart uniform grain and texture to bread 
and other baked goods, 4) make cheese spreads and cream-cheese sub- 
stitutes from whey and economical vegetable raw materials, 5) produce 
food-fortifying protein hydrolyzates—hydrolyzed casein, gelatin, soya 
protein, vegetable and animal protein—for products such as diet foods, 
soups, cereals, pharmaceuticals, animal feeds, and many others. 


By selecting the appropriate grade of enzyme, and controlling pH, 
temperature, and time, you can get the specific reaction you need. 
RHOZYME enzymes are supplied as dry powders and have high uniformity 
and excellent storage stability. Find out now how RHOZYME proteolytic 
enzymes can help you improve your protein processing. 


RuozyYME is a trademark, Reg. U.S. Pat. Off. and in principal foreign countries. 


Chemicals for Industry 


ROHM HAAS 
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WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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complete technical notes. 
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In the case of the vegetation, the 
nature of the ARF study will be a 
bit different. First is the question 
of whether the surviving forms 
would have any nutritive value for 
man, in other words, a food source. 
Supplying any expedition to Mars 
will certainly have its problems. 
Existence of a food source on the 
planet could very well be the dif- 
ference between success and failure 
of an exploratory visit. The study 
is being conducted by Ervin 
Hawrylewiez under the super- 
vision of Dr. Richard Ehrlich. 


Chemistry in Action (‘Truesdail 
Laboratories, Ine., Los Angeles, 
Calif.) in an editorial, ‘‘A Threat 
to Free Enterprise,’’ 
of the most serious threats against 


states that one 


the independent laboratory profes- 
sion today stems from the unfair 
competition by the non-profit tax- 
exempt research institutes and 
by some educational institutions. 
These non-profit operations were 
created with noble purposes, in 
some cases, under tax-free charters. 
In most instances, it was planned 
they would carry out basic research 
for the good of the public or they 
would develop new processes and 
products with such research results 
freely available to all. Thus, they 
were granted Federal tax exemp- 
tion, as well as State, County and 
Municipal tax exemptions in some 
eases. Almost without exception, 
they went into the business of ap- 
plied research, testing, and analy- 
sis, with little attention to their 
original purpose. The American 
Council of Independent Labora- 
tories will continue to challenge the 
status of any tax-favored group 
which poses as serving the public 
without providing access to find- 
ings by qualified persons, except 
those involving national security. 
There is evidence that professional 
groups such as the consultants and 
marketing research people, who 
face similar unfair competition, 
will join this fray. 
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International Conference Held 


An International Conference on 
the Preservation of Foods by 
lonizing Radiations was held at the 
Massachusetts Institute of Tech- 
nology on July 27-30, 1959, in- 
clusive. 

This Conference, sponsored 
jointly by the Department of Food 
Technology at M. I. T., the U. S. 
Atomic Energy Commission, and 
the International Atomic Energy 
Agency, was attended by 30 repre- 
sentatives of 27 foreign countries. 

The program was chaired by 
Professor Bernard E. Proctor, 
Head of the Department of Food 
Technology. 

At the dinner meeting the first 
evening, the group was addressed 
by Dr. Henry Seligman, Deputy 
Director General of the Interna- 
tional Atomic Energy Agency. 

The following scientists 
present from foreign lands : 


were 


Dr. Antonio Bacigalupo, Peru 

Dr. Wladyslaw Bednarezyk, Poland 
Dr. Maurice Bernaerts, Belgium 
Dr. Howard Boroughs, Costa Rica 
Dr. Pradisth Cheosakul, Thailand 
Prof. Borisas Cimbleris, Brazil 

Dr. Ruben Dardano, El Salvador 
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Lake States Yeast & Chemical Division........17 
LaWall & Harrisson.. pun 
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Participants and attendees at the International Conference on the Preservation of 
Foods by Ionizing Radiations, Massachusetts Institute of Technology, Cambridge, July 


27-30, 1959, 


Mr. Mario P. de Figueiredo, Portugal 

Dr. DeZeeuw, The Netherlands 

Dr. Lars-Erie Ericson, Sweden 

Mr. Gudlaugur Hannesson, Iceland 

Mr. J. R. Hickman, England 

Mr. H. R. Hinton, England 

Prof. J. M. Kuprianoff, Germany 

Mr. K. F. MaeQueen, Canada 

Dr. W. R. MeMurray, South Africa 

Mr. G. Moequot, France 

Mr. Michael J. Muleahy, Ireland 

Dr. K. K, Nair, India 

Mr. Manzoor E. Raja, Pakistan 

Mr. Hans Riemann, Denmark 

Dr. Dyson Rose, Canada 

Mr. G. D. Sarvacos, Greece 

Dr. Henry Seligman, Austria 


Magnus, Mabee & Reynard, Inc 
The Meer Corporation.... 
Merck & Company, In 

Technical Section 5 
David Michael & Company, Inc 5 
Miles Chemical Co. (Takamine Products) 
Miles Chemical Co............. 


The Nestle Company, Inc 

Neumann-Buslee & Wolfe, Inc 

Norda Essential Oil & Chemical 
Company 


2nd Cove 
4th Cover 


Pacific Vegetable Oil Corporation , 
S. B. Penick & Company 
Chas. Pfizer & Company, In 
Technical Section 568A-568D 

Polak's Frutal Works, In« 

Technical Section 556B 
Proctor & Schwartz, Inc 
Red Star Yeast and Products Co daene 57 
Reynolds Metals Company 

Technical Section 592A 
F. Ritter & Company 
F. Ritter & Company....Technical Section 580B 
Rohm & Haas Company se 60 


C. G. Sargent’s Sons Corp 
Technical Section 556A 
Schwarz Laboratories, Inc.. ati 61 
Scientific Associates. 
Sheffield Ohemical Company 
A. E. Staley Manufacturing 
Sterwin Chemicals, 
Sugar Information, Inc.... 
Sunkist Growers......... 
Swift & Company.... 


Truesdail Laboratories, In« 
Union Carbide Chem‘cals Co — 
Universal Oil Products Company. 
van Ameringen-Haebler, Ine 

Technical Section 
Western Condensing Company....... 
Wisconsin Alumni Research Foundation. 


Dr. Santos Soriano, Argentina 
Mr. Kjell Steenberg, Norway 
Prof. Yusuke Sumiki, Japan 

Dr. Zeki Tolgay, Turkey 

Mr. Roberto Trevino, Mexico 
Mr. Truels A. Truelsen, Denmark 


A number of observers from the 
United States were present also. 

The foreign delegates presented 
great interest in radiation preser- 
vation of foods as a possible means 
of helping solve some of the prob- 
lems in food preservation and food 
distribution in their 
countries. 


respective 


PROFESSIONAL SERVICES 

Since 1869 Schwarz Laboratories has been 
a leading laboratory and technical service 
to the food and beverage industries. 

We offer thorough, expert advice on food 
problems of all types, analyses, flavor 
evaluations, product development, and le- 
gal testimony. Costs are low due to our 
experience and efficient operation and 
equipment. Mey we send yeu our brochure? 


SCHWARZ LABORATORIES, INC. 
230 Washington St., Mount Vernon, N.Y. 
Phone- MO 4-1100 Cable: Swoknip 


FOOD TECHNOLOGISTS 


An active, confidential service: Interview 
at your convenience. Call, write or wire: 
Gladys Hunting (Consultant) 
Drake Personnel, Inc. 

The Heyworth Building 
Sixth Floor 
29 E. Madison St., Chicago 2, Ill. 


Member American Council of Independent Laboratories 
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WANTED: FOOD TECHNOLO- 
GISTS, B.S. or advanced degree. Lead- 
ing Midwest meat processing firm needs 
creative personnel in Development and 
Applied Research positions. Offer con- 
siderable challenge and opportunity for 
advancement in newly created areas of 
food research. REPLY BOX 720, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


COMPLETE SERVICE... 

for the FOOD INDUSTRY! 
Radioactive, Infrared Spectroscopy, Food 
Additive Studies, Bacteriology. Write 
for Price List. 
SCIENTIFIC ASSOCIATES 
3755 Forest Park Avenue 
St. Lowis 8, Mo. JE. 1-5922 


FOUNDED 1922 


and 


€E 


WANTED: FLAVOR-SEASONING 
CHEMIST. Food Research Department 
of national meat processing company 
located in Midwest has need of flavor 
and seasoning chemist in Applied Re- 
search and Product Development. 
Should have good academic back 
ground and at least 3 yrs. exp. in 
seasoning formulations. Salary open. 
REPLY BOX 721, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 
CHEMIST/FOOD TECHNOLOGIST 
—wanted to take charge of research 
and development program on new proc- 
essed and frozen foods for progressive, 
medium sized company in Middle At- 
lantic States. Previous experience and 
sound business judgment essential. Ad- 
vise references, experience, and start- 
ing salary range desired. REPLY BOX 
722, Institute of Food Technologists, 
176 W. Adams St., Chicago 3, III. 


AVAILABLE—FOOD TECHNOLO- 


GIST. 20 yrs. experience. Excellent 
applied research and new product de- 
velopment background. Extensive mar- 
ket planning and customer contact in 
food and related fields. Will relocate. 
REPLY BOX 723, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, IIL 


LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 
and Screening, Flavor Evaluation. 
Project Research and Consultation 


Write for Price Schedule 
P.O. Box 2217, Madi 


Maurice Avenue at 58th Street 
Maspeth 78, New York City 
CABLE: FOODLABS TEL. TWINING 4.0800 


WANTED: FOOD TECHNOLOGIST, 
young man, for control and develop- 
ment work with chocolate and fruit 
beverages syrups, etc. B.S. degree. No 
experience necessary. Salary open. Chi- 
cago location. REPLY BOX 713, In- 
stitute of Food Technologists, 176 W. 


Adams St., Chicago 3, Ill. 


WANTED: Chemist and Food Tech- 
nologist to head Research and Develop- 
izent Department of wheat flour mill 
with plans to expand in other cereal 
and allied products using as much as 
possible locally produced materials. 
Apply giving full details of family, 
education, academic background, expe- 
rience and salary desired to BOX 705, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


AVAILABLE: Young man to assume 
top level administrative position. B.S. 
Chemistry plus advanced business 
courses towards MBA. Extensive ex- 
perience inludes Production, Quality 
Control of vegetable, meat, dairy and 
chocolate products, and Administra- 
tion of general laboratory business 
activities. REPLY BOX 719, Insti- 
tute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


FOOD TECHNOLOGIST 
24-30 
Salary $7,200 to $8,800 


Outstanding opportunity for young 
man in Research Department of young 
growing food concern. Minimum re- 
quirements B.S. in Food Technology. 
Locate in Houston, Texas. Send resume 
to Uncle Ben’s, Inc., P.O. Box 1752, 
Houston, Texas. 


AVAILABLE: Flavorist, completing 
present assignment, seeks position to 
thoroughly exploit demonstrated abil- 
ity and unusually complete background 
in flavor creation and research. Work 
well with advertising and marketing 
people. Expegience can be used to 
maximum advintage to guide a team 
effort in flavo} development. REPLY 
BOX 718, Ins¥tute of Food Technolo- 
gists, 176 W.gAdams St., Chicago 3, 


FOOD TECHNOLOGIST wanted. B.S. 
or M.S. degree. Under 35. For employ- 
ment in large food processing plant. 
Technical area diversified. Research 
and Development, Quality Control, 
general training program in plant 
operations. Medium size Indiana city. 
Send photo, resumé and salary require- 
ment. REPLY BOX 717, Institute of 
Food Technologists, 176 W. Adams 
St., Chicago 3, Ill. 


POSITION WANTED: Tech. Sales/ 
Mkt. Development. B.S., 13 years 
Sales, Market Development, Market 
Research and Sales Administration ex- 
perience. Good knowledge food field 
plus drug, cosmetic, detergent, chem- 
ical specialties and related industries. 
Interested responsible position utiliz- 
ing this background. Employed, avail- 
able reasonable notice. REPLY BOX 
694, Institute of Food Technologists, 
176 W. Adams St., Chicago 3, IIL. 


for the 


FOC,) and DRUG INDUSTRIES } 


Drug &, valuation, Food Additive Studies 
smical and Biological Assays, 
Clinical Studies, Research 


SAN DIEGO 
Chemical Manufacturing Company 
needs a 


PRODUCT DEVELOPMENT 
CHEMIST 


to do product development research in 


NEW RESEARCH 
LABORATORIES 


Development of new product uses and 
improved formulations principally in 
foods. Degree in Chemistry or Food 
Technology required and food expe- 
rience desirable. Interesting, varied 
work. Good salary, benefits and work- 
ing conditions. Please send resume 
giving age, education, experience and 
salary requirements to: Personnel 
Manager, Kelco Company, 2145 E. 
Belt St., San Diego 13, Calif. 


FOOD TECHNOLOGIST—A leading 
citrus product manufacturer in Florida 
seeks a Food Technologist for the Re- 
search & Development Division. Appli- 
cants must have good technical back- 
ground and creative ability. Submit 
resumé to BOX 715, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


search. Seven years experience with in- 
dustry. Academic or industrial posi- 
tion. Available February 1960. RE- 
PLY BOX 714, Institute of Food 
Technologists, 176 W. Adams St., 


ALL & HARRISSON 


Chicago 3, 


POSITION WANTED: FOOD TECH- 
NOLOGIST—B.S. with 7 yrs. exten- 
sive and responsible exp. in technical 
service: Quality and Production Con- 
trol in diversified food processing. De- 
sires challenging position preferably 
in Product Development, Technical 
Service or Quality Control. Metro- 
politan NYC area or Northern New 
Jersey. REPLY BOX 716, Institute 
of Food Technologists, 176 W. Adams 


St., Chicago 3, Ill. 


FOOD TECHNOLOGIST: Leading 
appliance company located in Chicago 
is in need of a Food Technologist for 
its Advance Research Division. Posi- 
tion requires—(1) Ph.D. or equiva- 
lent with strong emphasis in Math., 
Physics, Biology and Chem. (2) Three 
to five yrs. applied research exp. (3) 
Current knowledge of food technology 
as it relates to the appliance industry. 
REPLY BOX 701, Institute of Food 
Technologists, 176 W. Adams St., Chi- 


cago 3, Ill. 
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You see exactly what you're getting when you order 


food-grade antioxidants 


carrying this label 
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—an Eastman. | 
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nical Products. inc. 


Istman Kodak Compuny 
MOSPORT, TENNESSEE 


20% 
20% 


| TENNESSEE EASTEAN COMPARY Eastm: 


COMPOSITION: 
Butylated Hydraxyanisole 


Citric Acid (Anhydrous) 
Propylene Glycol 


20% 
20% 


COMPOSITION: 


Butylated Hydroxyanisole 


Tenox food-grade 
antioxidants are available 
in a wide variety of 
formulations to meet the 
many processing 
requirements of the 


Butylated Hydroxytoluene 


Vegetable Oil 


TENNESSEE 


food industry. 
No matter which =? 3 
formulation you use, 23,2 
you can be confident of o23 + 
its performance, for the 


exact composition of 
each formulation is 
clearly indicated 

on the label. 


Subsidiary of Eastman Kodak Company 
RIMGSPORT, TEMMESSEE 


Eastman CHEMICAL PRODUCTS, INC 
Subsidiary of Eastman Kodak Company, KINGSPORT, TENNESSEE 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tennessee; Atlanta; Chicago; 
Cincinnati; Cleveland; Framingham, Mass.; Greensboro, N. C.; Houston; New York City; St. Lowis. 
West Coas?: Wilson Meyer Co., Son Francisco; Denver; Los Angeles; Phoenix; Portiand; Solt 
Lake City; Seattle. Canada: P. N. Soden Co., Ltd., Montreal, P.Q.; Toronto, Ontario 
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giving 
Vanilla Bean 


oast coast 
quality critics 


14, 
USE 
OY a Will Vanilia Beans Be Taking a Back Seat? 


IMITATION VANILLA BEAN OIL 


Today's substitute that never sacrifices even the most delicate 
Vanilla effects desired in Mixes, Syrups, Coatings, Fillings, 
Cream Centers, all Vanilla Compounds. 


Boosts flavor - Stands heat - Stores safely - Cuts costs 
Keeps quality - Satisfies customers - Increases business 


SAVE 
BE SURE Norda, 601 West 26 Street, New York 1, N. Y. 


Flavor it with a Favorite 


Chicago - Los Angeles - San Francisco + Toronto + Montreal + Havana + London - + Grasse - 


Mexico City 
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